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REDUCTION OF INDUSTRIAL ABSENTEEISM BY PRESEASONAL 
IMMUNIZATION AGAINST CATARRHAL ILLNESS. 


By M. R. Brapy, M.D., 


LONDON, ENGLAND. 


MoprerNn war conditions exact an unparalleled strain on the 
physical and mental energy of industrial workers. Highly skilled 
men work long hours with reduced vacation, and, in many cases, 
with a limited range of protective foods. The detrimental effect of 
industrial absenteeism on the National effort needs no emphasis. 
Cope! suggested that 1,000,000 workers in Great Britain lose 1 day's 
work every year owing to the common cold, and Stowell,’ in Imperial 
Chemical Industries, reported that of 75.2% absentees from all 
illness, 51.6% was due to catarrhal conditions. ° 

Before describing the methods used in an endeavor to reduce 
absenteeism due to catarrhal illness in a large industrial undertak- 
ing, it would be well to refer to previous work in the same field. 
In 1920 Leishman had 15,624 men in the British Army inoculated 
with mixed anti-influenza vaccine containing Pfeiffer’s bacillus, 
pheumococcus and streptococcus. Of those inoculated the incidence 
of attack of influenza was 14.1 per 1000 as against 47.3 per 1000 for a 
group of 45,520 uninoculated. Pulmonary complications were 1.6 
per 1000 as against 13.3 for the uninoculated. 

In 1931, Stowell,? using an antigen somewhat similar to that 
used in this experiment, inoculated part of the staff of Imperial 
Chemical Industries. He reported that the percentage of inoculated 
persons who lost time owing to catarrhal condition as 35.3, while 
the corresponding percentage for uninoculated was 51.6%. 

In recent years research has been focused on the virus field. The 
work of Francis in America was confirmed by Smith, Andrews and 
Laidlaw in England in 1933. The etiology of that collection of 
diseases which was labelled “flu’’ seemed to be settled, until later it 


> 
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was discovered that the clinical influenza did not always produce 
the virus when infected material was injected into ferrets. [This 
is chiefly significant as emphasizing the difficulta in differentiating 
“clinical” from what is now widely accepted as the real disease, 
especially in sporadic cases.—Ep.| The Medical Research Council! 
reported, however, that in the 1936-37 influenza epidemic no diffi- 
culty was experienced in recovering the virus from typical cases, 
the ferret being employed for the purpose. American workers in 
1934 reported that the mouse could be infected with ferret-passage 
virus. The infection of a mouse direct with human material was 
not successful. British and American workers have confirmed that 
different strains of influenza virus (A and B types) exist and this is 
probably responsible for the disappointing results experienced in 
employing the virus for prophylactic immunization. Reviewing 
this report and previous work, the British Medical Journal in 1938? 
stated “So far as the effective immunisation of man is concerned, no 
great advance is reported.” 

Stock bacterial vaccines prepared for the prevention of influenza 
and the common cold have, in many cases, given disappointing 
results, and this in turn is probably due, at least in part, to the mul- 
tiplicity of strains of the microérganisms associated with the common 
cold, such as the streptococcus. American workers have typed 
several hundred strains. [According to recent concepts, a mild 
virus infection prepares the way for bacterial sequele that are the 
causes for “absenteeism” in the case of the common cold, at least; 
in real influenza their effect seems to be less requisite, though by 
no means clearly defined as vet. For the common cold, however, 
there seems to be adequate rational basis for the prophylactic use 
of bacterial vaccines. — Ep.| 

Bearing these factors in mind, Stowell,* in 1931, used what he 
described as a “mass autogenous vaccine’’ when inoculating the 
Staff of Imperial Chemical Industries, and I have since employed 
similar methods in several large industrial undertakings. 


Methods. The endeavor now reported was carried out in Pye Radio 
Works, Cambridge. The factory employed over 1800 people and 950 of 
these volunteered for inoculation. Before the vaccine was prepared several 
visits were made to the factory and cultures were taken from those suffering 
from acute colds. Warmed culture media was used and put directly into 
an incubator. Those suffering from colds immediately before or during the 
administration of the inoculations were regarded as carriers and treated 
with autogenous vaccines. Cultures were also taken from the more sus- 
ceptible persons in the factory, and in this way a great variety of local strains 
was obtained. In the manufacture of the mass vaccine scrupulous attention 
was paid to bacteriologic details. Apart from the numerous strains of micro- 
organisms isolated at the factory, we were fortunate at having in the Labora- 
tories, many strains from other sources. Infinite care was taken in typing 
the different microérganisms, the aim being to make the finished vaccine as 
polyvalent as humanly possible. Those who volunteered for inoculation 
were divided into three groups: 
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A. Those who were subject to occasional colds but were otherwise nor- 
mal. 


B. Those who were extraordinarily susceptible to colds during the 
winter, 
C. Those having respiratory affections or colds. 
Those in group A were inoculated with the mass vaccines containing 
strains of the following organisms: staphylococci, streptococci, micrococei, 
pneumococci, Pfeiffer’s bacillus, Friedlinder’s bacillus. Four doses were 


_given at weekly intervals, the first dose containing 125,000,000 micro- 
organisms and the final 1,000,000,000. 


Days 
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Cuart 1.— Absenteeism per 1000 in three groups of employees. 


The initial dose for the susceptible in Group B was one-tenth of that given 
to the normals in Group A. The treatment for both consisted of 6 doses, the 
final dose being 1,000,000,000. 

Those in Group C were treated witli autogenous vaccines, 8 to 12 doses 
being administered according to results observed. 

Some of those in Groups A and B contracted colds during the inocula- 
tions and were transferred to Group C and treated with autogenous vac- 
cines, the new strains being added to the mass vaccine. 

Doses were carefully graduated in order to avoid reactions and it was 
found generally that those who did not react to the initial dose finished the 
course without incident. Those in Groups A and B who reacted to the 
first dose were given a reduced dose on one-tenth the strength for their 
next injection and put on a 6-dose course. 
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The results of the inoculations, completed in January, 1941, were 
carefully recorded by the factory matron and works manager. Be- 
fore commenting on results, it should be mentioned that if inocula- 
tion is offered to a large group of people, those predisposed to colds 
will naturally be more inclined to come forward and this undoubtedly 
affects the results when comparing inoculated and non-inoculated 
groups. The first results caused disappointment as they recorded 
the incidence of “colds” as unfavorable to the inoculated group, the 
final figures in “C”’ not being available until later: 


TaBLeE 1.—-Co_ps Reportep JaANUARY- Marcu, 1941. 


Inoculated Uninoculated 
group. group. 
Number in group 950 913 
A. Colds reported 217 123 
B. Cases of influenza tae 47 55 
C. Days lost, colds and “flu.” 558} 814} 


Before interpreting these figures, it should be noted that those in 
the inoculated group were instructed to report the slightest sign of a 
cold, while those who refused inoculation would, of course, be less 
inclined to report. Nevertheless, the figures are worth recording as 
they clearly indicate that those inoculated contracted an undimin- 
ished number of colds and influenza, but the severity of the attack 
was much less than those who were not inoculated. This is clearly 
shown in “C,”’ 

The number of days lost in both groups in the factory were 
recorded and absenteeism was expressed as a percentage of the total 
possible working days: 

TABLE 2.—ABSENTEEISM FROM CoLps AND INFLUENZA IN UNINOCULATED AND 
INocuLaTED Groups From JaNuaRY TO Marcn, 1941. 


Inoculated Uninoculated 
group. group. 
Number in group 950 913 
Total possible working days 72,200 69,388 
Number of days lost. 558 814 
Absenteeism 773% 1.173% 
Reduction in number of days lost 34.19% 


It will be noted that the inoculated group shows a reduction of 
34.1% in the number of days lost, compared with those who refused 
inoculation. 

The figures for absenteeism were recorded in the factory over the 
same period in the previous year. Although there were 660 less 
employees than in 1941, the actual number of days lost was much 
greater in 1940. It should, of course, be remembered that nation- 
ally no epidemic was reported in 1941. 


TABLE 3.—TotTaL ABSENTEEISM IN Factory From AND INFLUENZA IN 
JANUARY TO Marcu, 1940, Comparep WitnH 1941. 


1940. 1941. 
Number in factory . 1197 1863* 
Total possible working days : 90,972 141,588 
Number of days lost bihars 2245 1372 
Reduction in number of days lost i ee 60.7% 


* Of these, 950 were immunized. 
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Absenteeism was recorded at the factory each month from Janu- 
ary to March and it was found that the peak was reached in Febru- 
ary in both inoculated and uninoculated groups. Comparing these 
groups with the 1940 uninoculated group, it was found that although 
the rate of absenteeism per 1000 was much greater in 1940 than in 
the inoculated and uninoculated groups in 1941, the curve of 
absenteeism in all three groups was similar in these months. 

Conclusions. In a large chemical factory 950 persons were inocu- 
lated with a mixed anti-influenza and common cold vaccine contain- 
ing local strains. Absenteeism due to catarrhal illness in this group 
compared with an uninoculated group showed a reduction of 34.1% 
in the number of days lost. 

The total absenteeism-from catarrhal illness in the factory in 
1941 was compared with that of the previous vear and a substantial 
reduction in the number of days lost was recorded. 

The rate of absenteeism per 1000 was recorded for three groups 
from January to March in 2 years and the peak absenteeism from 
catarrhal illness in each group was found to occur in February. 


I must express my thanks to the management of Pye Radio Ltd. for the facilities 
placed at my disposal, and for the accurate way in which the results were recorded. 
I am also indebted to the technical staff of The Antigen Laboratories for their ardu- 


ous work in the typing of many hundreds of microérganisms and the preparation of 
the vaccines. 
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(From the Department of Medicine of Cleveland City Hospital and the Western 
Reserve University School of Medicine.) 

THe paucity of information concerning the incidence of embolic 
manifestations in heart disease has been pointed out by Weiss and 
Davis.! Since absolute differentiation between vascular embolism 
and thrombosis was not always possible, they presented embolic 
manifestations as infarcts. Believing that “rheumatic heart disease, 
more than any other type of heart disease, is responsible for embolic 
manifestations,” they analyzed 164 cases in which death was caused 
by rheumatic heart disease. They found infarction of one or more 
organs in 73 cases, an incidence of 45%. In 41 instances, one; in 


22 instances, two; and in 10 instances, three or more organs were 
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involved by single or multiple infarcts. "The organs involved were: 
lungs, 31; brain, 28; kidneys, 25; spleen, 18; extremities, 10; intes- 
tines, 5; and liver, 1. 

The present study deals with the incidence and the factors influ- 
encing the occurrence of infarcts in 771 consecutive autopsied adult 
patients in whom heart disease was the chief cause of death. These 

cases occurred in 6285 consecutive autopsies done at the Cleveland 
City Hospital from January, 1930, to July, 1939, inclusive. 

Three hundred and fifty-four (45.9°%) of the 771 patients had 
one or more infarcts in the lungs, brain, kidneys, spleen, extremities 
and/or intestines. The incidence of infarction of one or more of 
these viscera in the various types of heart disease is shown in 
Table 1. Subacute bacterial endocarditis was most frequently asso- 
ciated with infarction (80%); coronary artery disease with myo- 
‘ardial infarction about 60°. Coronary artery disease without 
myocardial infarction and theumatic: heart disease were about alike 
(approximately 50%). The incidence of infarction in hypertensive 
heart disease and syphilitic heart disease was about 40°7, and this 
complication was uncommon in cor pulmonale. 


TABLE 1.—TuHe NuMBER OF Cases OF THE VARIOUS Types OF I! EART DISEASE AND 
THE NUMBER AND PER CENT OF Cases HAVING ONE OR More INFARCTS IN THE 
Lunas, Brain, KipNeys, SPLEEN, EXTREMITIES, AND OR INTESTINE. 

No. of No. with 
Type of heart disease. cases. infarets. 
Subacute bacterial endocarditis 30 24 
Coronary artery disease with myoc ardial 
infarctions* . 
Coronary artery disease without | myoc ardial 
infarctions* 
Rheumatic heart disease 
Hypertensive heart disease 
Syphilitic heart disease 
Cor pulmonale 
Hypertensive heart disease complic ated by 
various types of heart disease 
Acute bacterial endocarditis 
Hypertensive heart disease and rheumatic 
heart disease 
Coronary artery disease without 1 myoc ardial 
infarction complicated by various types 
of heart disease 
Calcific stenosis 
Thyroid heart disease 
Obliterative pericarditis . 
Tuberculous pericarditis ; 
Coronary artery disease with myocardial in- 
farction complicated by a variety of types 
Undiagnosed 
Miscellaneous 


* Whether there was associated hypertensive heart disease or not made no appre- 
ciable difference. 


45.9 
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The frequency with which the lungs, brain, kidneys, spleen, 
extremities and intestines were infarcted in the 771 cases of heart 
disease is shown in Table 2; the order of decreasing frequency being 
lungs, 28.7%; kidneys, 17%; spleen, 11.7%; extremities, 2.6%; and 
intestines, 1.7%. There was infarction of the brain in 76 of 432 
examinations (17.6%). The highest incidences of infarction oc- 
curred in subacute bacterial endocarditis (kidney, 70%; and spleen, 
66.7°7%). These figures are statistically highly significant* in com- 
parison with the average of the remainder of the cases. 


Tasie 2 — THe INctpENCE OF INFARCTION OF THE LUNGS, BRAIN, KIDNEYS, SPLEEN, 
EXTREMITIES AND INTESTINES IN THE VARIOUS TyPES OF HEART DISEASE. 


Extremi- Intes- 


Lungs. Brain. Kidney. Spleen. ties. tines. 
= = = = 
Subacute bacterial en- 
docarditis, 30 cases . 5 16.7 16 & 31.3 21 70.0 20 66.7 S €.7 0 0.0 
Coronary artery disease 
with myocardial in- 
farction, 133 cases*. 45 33.8 80 18 22.5 32 24.1 19 14.3 11 8.3 3 2.3 


Coronary artery disease 
without myocardial 


infarction, 94 cases*. 29 30.9 56 17 30.4 iB 60 7 7.4 463 383 3.1 
Rheumatic heart dis- 


ease, ll6 cases . . 38 32.8 56°11 19.6 24 20.7 #14 «12.1 1 0.9 4 3.4 
Hypertensive heart dis- 

ease, 147 cases . . 45 30.6 79 12 15.2 14 9.5 9 6.1 10.7 3 2.0 
Syphilitic heart disease, 

67 cases . 20 29.9 37 4 10.8 2 3.0 3 5 0 0.0 0 0.0 


Cor pulmonale, 5Ocases 2 4.0 36 -2 5.6 0 00 1 
Remainder, 134 cases. 37 27.6 72 7 9.7 £423 =#17.2 #17 =«#12. 


Total, 771 cases... 221 28.7 432 76 17.6 131 17.0 90 11.7 20 2.6 13 1.7 


* Whether there was associated hypertensive heart disease or not made no appreciable differ- 
ence, 


The number of infarctions in the cases of the different types is 
shown in Table 3. Twenty-seven and a tenth per cent had infarcts 
in one organ only, 13.5% in two only, and 5.3% in three or more 
organs. The high incidence of infarction of multiple viscera in 
subacute bacterial endocarditis is noteworthy, 66.6% having two 
or more organs infarcted. This is a highly significant difference 
from the average of the other types of heart disease. 

There was no association between infarction and sex, color, age, 
or the weight of the heart. There was a tendency for patients 
having more than one episode of heart failure and for patients with 
auricular fibrillation to have a higher incidence of infarction but in 
no type of heart disease was the difference statistically significant. 

* In this article, the term “‘significant’’ refers to a difference which could be 
produced by chance in less than 5% of trials as demonstrated by application of the 


chi square test; ‘highly significant’’ refers to a difference so great that it could be 


produced by chance in less than 1% of trials, again as demonstrated by application 
of the chi square test. 
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TABLE 3.—-THE NUMBER OF Cases OF VARIOUS TyPEs OF HEART DISEASE, AND THE 
NUMBER AND Per Cent oF THESE HavinG INFARCTS IN ONE ONLY, Two ONLY, 
AND THREE OR More OrGANS. THE ORGANS CONSIDERED ARE THE LUNGS, 
Brain, KipNEYs, SPLEEN, INTESTINES AND EXTREMITIES. 


Infarction of Infarction of Infarction of 
one organ two organs three or more 

I'ype of heart disease. only. only. organs. 


No. %. No. %. No. 


Subacute bacterial endocarditis, 30 

cases 4 
Coronary artery disease with myocar- 

dial infaretion,* 133 cases. 46 
Coronary artery disease without myo- 

cardial infarction,* 94 cases... 28 
Rheumatic heart disease, 116 cases. 32 
Hypertensive heart disease, 147 cases 43 
Syphilitic heart disease, 67 cases 21 
Cor pulmonale, 50 cases 5 
Remainder, 134 cases 30 


Total, 771 cases . 209 


* Whether there was associated hypertensive heart disease or not made no appre- 
ciable difference. 


Summary. Of 771 consecutive adult autopsied patients dead of 
heart disease, 354 (45.9%) had one or more infarcts in the lungs, 
brain, kidneys, spleen, extremities and or intestines. Subacute bac- 
terial endocarditis was the type of heart disease most frequently 
associated with infarcts of the viscera, 80% of the cases showing 
this complication. In coronary artery disease with myocardial 
infarction, about 60°% of the cases had one or more infarcts in the 
lungs, brain, kidneys, spleen, extremities and/or intestines. Coro- 
nary artery disease without myocardial infarction and rheumatic 
heart disease were about alike, approximately 50° of the cases 
showing one or more infarcts. The incidence of infarction in hyper- 
tensive heart disease and syphilitic heart disease was about 40%, 
and this complication was uncommon in cor pulmonale. 

Of the 771 cases, the lungs were involved by infarction in 28.7% 
of the cases, the kidney 17%, the spleen 11.7%, the extremities 
2.6% and the intestines 1.7%. There was infarction of the brain 
in 17.6% of 432 examinations. The highest incidences of infare- 
tion occurred in subacute bacterial endocarditis (kidney, 70%; and 
spleen, 66.7%). 

The percentage of cases with one organ infarcted was 27.1, with 
two organs infarcted 13.5, and with three or more, 5.3. The highest 
incidence of infarction of multiple viscera was in subacute bacterial 
endocarditis, 66.6% of the cases having two or more organs infarcted. 


REFERENCE. 
(1.) Weiss, 8., and Davis, D.: Am. Heart J., 9, 45, 1933. 


13.3 13 43.3 7 23.3 
34.6 20 15.0 13 aS 
29.8 is 19.1 * 
27.6 15 12.9 9 7.8 
29.3 16 10.9 3 2.0 
- 31.3 4 6.0 0 0.0 
22.4 IS 13.4 6 4.5 
104 13.5 41 5.3 
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HEMOGLOBIN AND PLASMA PROTEINS: THEIR PRODUCTION, 
UTILIZATION AND INTERRELATION. * 


By G. H. Wuipete, M.D., 


PROFESSOR OF PATHOLOGY, THE UNIVERSITY OF ROCHESTER SCHOOL OF MEDICINE 
AND DENTISTRY, ROCHESTER, N. Y. 


(From the Department of Pathology, The University of Rochester School of Medicine 
and Dentistry.) 


Iv is a truism to say that protein production is a very complex 
reaction which must depend upon cellular activities. In the study 
of hemoglobin and plasma proteins, we have used the stimulus of 
depletion. In all this work we have been impressed by the alacrity 
with which the body can supply a needed protein. This suggests 
reserve stores of protein building material and a ready “give and 
take” between protein stores under the stress of emergencies, ¢. g., 
depletion or fasting. We have used the term “dynamic equilibrium” 
to indicate this ebb and flow of protein between cells and plasma 
which goes on so readily with little delay and with little or no loss of 
nitrogenous materials. 

Recently Madden and Whipple*® have reviewed much of the 
experimental work related to the plasma proteins. A general review 
does not seem appropriate at this time—rather a presentation of 
work and conclusions published from this laboratory, attempting 
to mold all these observations into a single thesis which may have 
some interest to the physician who is concerned with the treatment 
and study of anemia, protein deficiencies, shock, and tissue injury. 


Methods. It is not necessary to give details which are published else- 
where but it is well to emphasize that all these observations relate to dogs 
which are healthy and active but present some departure from the strictly 
normal dog--anemia, plasma depletion, bile fistula, Eck fistula. Anemia 
is produced by withdrawal of blood from veins maintaining the anemia level 
relatively constant, usually 6 gm. hemoglobin per 100 cc. blood. Plasma 
depletion is effected by bleeding followed by a return of washed red cells to 
maintain the red cell hematocrit close to 45° and the plasma protein level 
about 4 gm. per 100 ec. Plasma depletion and anemia are combined in 
some experiments. The bile fistula dogs drain all bile from the common 
duct either into a sterile bag or into the renal pelvis and urine. They can 
be kept in perfect health for years on the proper regimen.*’? The Eck fistula 
diverts all portal blood to the inferior vena cava and presents an atrophic 
liver which at times may present interesting abnormalities in plasma protein 
production. These dogs with proper care and diet live in health for years. 
These dogs are essentially biologic testing machines by which we can measure 
the capacity of the body to produce hemoglobin or plasma proteins or both, 
the production of bile pigment as related to hemoglobin, or the output of 
various plasma proteins as influenced by a subnormal liver (Eck fistula). 


Hemoglobin Production. It has been well established that hemo- 
globin production in anemia can be controlled by diet*’—more 


* A considerable part of this paper was presented in the Sixteenth Pasteur Lecture 
given before the Institute of Medicine of Chicago, November 28, 1941, 
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specifically that iron and protein stores or intake are the essential 
factors. It is not difficult to show that strict control of the cron 
intake will limit the hemoglobin production in the standard anemic 
dog.** Also by limiting the protein intake in anemia the hemoglobin 
production can be reduced.'"' The pigment radicle of hemoglobin 
is thrown away when red cells are destroyed or hemoglobin intro- 
duced into the circulation in bile fistula dogs.'7 This peculiar 
response has been carefully studied and though a wasteful reaction 
must be accepted as a fact—an indication that the dog can produce 
the pyrrol ring with great ease.!7 

As anemia can be controlled by diet and iron in the healthy dog, 
it is probable that the same holds true for anemia due to blood loss 
in man (gastric ulcers, uterine bleeding, hemorrhoids and so forth). 
These diet factors have been noted previously‘? but it may be stated 
that cooked or raw liver heads the list of potent food materials, then 
come kidney, stomach and pancreas. Meats are below these vis- 
ceral proteins. Prunes, apricots and peaches are unusually potent 
and the potency resides largely in the ash. Vegetables, dairy 
products, fish and many fruits are relatively inert for new hemo- 
globin production in anemia. 

Minerals have been studied in relation to hemoglobin production 
inanemia. Iron isa part of the hemoglobin molecule and obviously 
must be a factor. One gram of hemoglobin contains 3.5 mg. of 
iron and when colloidal iron is given by vein to a standard anemic 
dog, we expect to recover 1 gm. new hemoglobin for every 3.5 mg. 
iron injected. When iron is fed, the story is very different and the 
absorption of iron at best is poor and when there is no need for iron 
the intestinal mucosa does not accept iron salts." We have been 
unable to detect any constant difference in soluble forms of iron as 
to their usefulness in anemia in dogs—ferrous or ferric salts, iron 
oxide, or reduced iron, all react alike in the dog and we suspect the 
same is true for man. Cobalt has been much studied® but appears 
to have little effect upon hemoglobin production. Copper has been 
studied in many laboratories®:*:"* and under certain conditions does 
have an effect upon hemoglobin production in experimental anemia. 

When hemoglobin wears out or dies in the circulation as the red 
cells go to pieces, we may ask is there a resurrection? The answer 
is probably Yes. We know that the iron is treasured by the body 
and only traces escape by way of bile and urine.” The globin is 
saved in large part and probably is used over again to form new 
hemoglobin or to supply some other protein needs of the body. 
Foreign globin or hemoglobin (goose, sheep, horse) can be utilized 
to form new hemoglobin** when given by vein to a standard anemic 
dog—indicating a significant cleavage and recasting of the intro- 
duced globin into dog globin. This turnover of introduced or 
destroyed hemoglobin into new hemoglobin is very rapid and re- 
quires only a few hours or days depending upon the amount of 
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hemoglobin involved and severity of stimulus (depletion). We 
suspect that globin in an emergency should contribute to the build- 
ing of new plasma protein ina plasma depleted dog but can get no 
evidence for such a response. The metabolic pattern does not 
allow this but does permit the fasting dog to utilize introduced 
hemoglobin or hemoglobin digests to supply other protein require- 
ments. 

Hemoglobin production may be modified in various ways in these 
standard anemic dogs. Infection may profoundly change the ex- 
pected response to liver feeding—in fact the hemoglobin output 
may fall to zero instead of the expected 90 to 100 gm. hemoglobin.** 
This has been observed in association with endometritis and sterile 
abscess production. Nephritis in the late stages causes only moder- 
ate impairment of hemoglobin production.“* The Eck fistula usu- 
ally permits normal hemoglobin production. The bile fistula’ 
however cuts the expected hemoglobin production by 50° and this 
is not wholly an absorption phenomenon. 

Fasting experiments yield valuable information and have been 
carefully studied in this laboratory. Given a standard anemic dog 
fed an optimum dose of iron with sugar and fat but no protein, we 
expect 40 to 50 gm. new hemoglobin produced each week for several 
weeks. Obviously the protein (globin) must be formed to a con- 
siderable degree from body stores presumably held in cells in some 
protein form —a rather extensive shift of important protein material 
from various body depots into red cells. Such dogs show less nitro- 
gen in the urine especially in the urea-ammonia fraction,” as com- 
pared with normal non-anemic controls. This would indicate that 
the precursors of the urea were utilized to some extent in the build- 
ing of the new hemoglobin under these conditions—a reaction of 
conservation. 

Plasma protein production at the moment is of special interest to 
physicians because of the recent appreciation of the value of plasma 
in the treatment of various shock conditions. If new plasma protein 
can be formed rapidly within the body, this is of obvious advantage 
over the introduction of plasma from outside, which is troublesome 
and expensive. After an acute emergency is tided over with plasma 
injections, a continuing supply may come from the body if we supply 
proper material other than plasma by vein. 

The old idea that plasma proteins are inert colloids which have to 
do with fluid equilibrium and little else is a real handicap to medical 
thought. It is responsible for the use of acacia and other inert 
gums in shock conditions. I know of no reason why these foreign 
materials should be administered and many reasons why they should 
never be utilized in the clinic; considerable amounts of acacia will 
cause liver storage, actual damage and impaired liver function.'* 

Plasma proteins are in dynamic equilibrium with body cell pro- 
teins. It was demonstrated years ago'® by Holman, Mahoney and 
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Whipple that the protein requirements of the dog for weeks at a time 
could be supplied by plasma protein given by vein during protein 
fasting. Moreover, tissue repair is furthe red and tissue injury is 
prevented when plasma proteins are administered or fabricated by 
the depleted dog—all good reasons why plasma proteins are so 
helpful in shock where tissue injury is often an important factor. 

The liver is believed to be of primary importance in the production 
of plasma protein, as discussed elsewhere.** Much interest recently 
has been centered on prothrombin because of its relationship to bleed- 
ing in various diseased conditions. This plasma protein is formed 
in the liver® and because of its precipitation reactions was at first 
placed in the globulin fraction. More recent work with electro- 
phoresis, however, indicates that prothrombin belongs in the albu- 
min fraction.*° If this work is confirmed this gives clear evidence 
that an important albumin is formed in the liver. It is well estab- 
lished that the important globulin fibrinogen is produced only in the 
liver. 

Emergency production of plasma protein depends upon reserve 
protein stores and the intake of protein or protein derivatives either 
by mouth or by vein. Protein reserves* suitable for plasma protein 
production may be depleted and completely exhausted by fasting, 
long-continued protein-free diets, or by plasma depletion (removal 
of blood and return of washed red cells). Protein reserves relate 
to the previous diet periods and may be very large after abundant 
protein intake.2** It may require many weeks to deplete this pro- 
tein reserve, but, once depleted, the dog can scarcely produce any 
new plasma protein other than from protein or protein digests or 
proper combinations of amino-acids given by mouth or by vein. 
It is possible that the 1 to 4 gm. plasma protein which are formed 
by the depleted dog during a protein-free week may be derived from 
a capture of certain split products which would otherwise appear in 
the urea-ammonia fraction of the urinary nitrogen. 

Food proteins vary somewhat in their capacity to form new 
plasma protein in depleted dogs. Serum stands at the head of the 
list and it requires only 3 gm. of serum protein by mouth to produce 
1 gm. new plasma protein in the depleted dog. Other food proteins 
require 4 to 7 gm. by mouth to produce 1 gm. new plasma protein 
(Table 1). In general, food proteins are better used when given 
alone and in moderate amounts. Larger protein intake yields a 
lower per cent return of plasma protein. The experiments of Weech*® 
dealing with albumin and of Melnick, Cowgill and Burack*’ have 
been reviewed recently.” 

Table 1 shows how much variety there is in the hemoglobin pro- 
duction of the anemic dog and in the plasma protein production in 
the plasma depleted dog. The ceiling for hemoglobin production is 
easily reached and for a 10-kilo dog is about 70 gm. hemoglobin per 
week on a favorable diet of liver plus iron. The capacity of the 
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plasma-depleted dog to form plasma protein is even greater; but the 
technical difficulties make it impossible to establish a ceiling for 
plasma protein production. For this reason a plus sign is added 
to the figures for plasma protein production in Table 1. Conse- 
quently, the protein intake is held down in the plasma-depleted dog 
and the protein is always somewhat better utilized when given in 
small or moderate amounts. There are conspicuous differences in 
the food factors (Table 1) and the related production of hemoglobin 
and plasma protein— for example, compare liver, serum and salmon 
bread. Liver is best to form hemoglobin and well utilized for plasma 
protein production. Serum is best used to produce plasma protein 
but not particularly well used for hemoglobin production. Casein 
and salmon bread are very poor producers of hemoglobin but excel- 
lent for plasma protein production. 


Tasie 1. Comparison OF HEMOGLOBIN PRODUCTION AND PLASMA PROTEIN 
Propvuction. 


By standard anemic dog. By standard plasma—depleted dog. 
Total net 
hemoglobin, Ratio. protein Total net Ratio, protein 
av. output intake to plasma protein intake to plasma 
production, hemoglobin production, protein output 
1 week. output. 1 week. production. 
Liver (pig) 50 81 65+ 6/1 
Kidney (pig) 35 91 20+ 51 
Heart (beef) 25 14.1 50+ 10/1 
Spleen. 1S 22/1 20+ 10.1 
Pancreas 15 29/1 20+ 201 
Stomach (pig) 11 31/1 10+ 15/1 
Serum (ox) 15 101 70+ 3/1 
Casein 14 42,1 45+ S1 
Egg white 15 S11 40+ 51 
Yeast 4 141 25+ 5/1 
Soy bean 5 351 20+ 7/1 
Salmon bread 5 50.1 50+ 4/1 


-Amino-acids may contribute to plasma protein formation, as they 
do to hemoglobin building in anemia.“¢ Cystine appears to be one 
of the key amino-acids in plasma protein building. Experiments 
are in progress in this laboratory to show what aggregation of pure 
amino-acids added to a protein-free diet are required to produce an 
abundance of new plasma protein in the plasma-depleted dog. 

Protein digests are of considerable importance and should be used 
to replace much of the plasma now used so freely in the clinic. 
Protein digests (casein) can bring about much new plasma protein 
formation in the depleted dog. Various digests must be tested 
in this fashion and subsequently used cautiously in the clinic. 
Eventually satisfactory digests will be prepared for clinical use— 
the digest should promote plasma protein building and nitrogen 
balance, it must be non-toxic, readily sterilized, and should be 
inexpensive. Digests will be ideal to supplement the use of dried 
juman plasma or replace it after the acute emergency. Digests 
should be very useful in human cases of gastro-enteritis where the 
»lasma proteins are seriously depleted. 
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When plasma protein is produced in the depleted dog, the A/G 
ratio (albumin-globulin) may be modified and in general tends to 
fall—that is, the globulin tends to increase more than the albumin. 
Meats and visceral proteins tend to increase the output of albumin 
and certain other foods (e. g., rice and potato) tend to increase the 
globulin fraction. Soy bean protein appears to good advantage 
and is used very promptly to produce plasma protein and favors the 
production of albumin. 

When plasma is given by vein to supply the protein requirements 
of a fasting dog, we note no change in the A G ratio indicating that 
these proteins are used up in the normal ratio. Taken together 
with observations above, it would appear that many changes in the 
A/G ratio are due to production factors rather than to use of one 
protein in preference to another in the body economy. 

Plasma protein production may be seriously disturbed by infection 
(abscess) in spite of adequate protein intake. Liver abnormalities,‘ 
liver disease, and the Eck fistula,*! may depress plasma protein pro- 
duction and bring about hypoproteinemia in man or animal. Pre- 
sumably the liver cells which produce the plasma protein are de- 
stroved or injured with impairment of their productive activity. 

In the anemic iron-depleted dog certain standard diet factors have 
little influence upon hemoglobin building (e. g., salmon bread) but 
in the plasma protein-depleted dog this same food may favor abun- 
dant production of new plasma protein (Table 1). With this 
information at hand we believed that in a dog both anemic and plasma 
depleted we could influence the protein flow toward hemoglobin by 
one food factor or toward plasma protein by another food. These 
doubly depleted dogs are not easily fed and controlled but we have 
had success with dogs fed iron and a relatively low protein diet.“ 
By bleeding alone it is possible to attain anemia plus plasma protein 
depletion (Table 2). To our surprise we observed that such dogs 
always produce more hemoglobin than plasma protein no matter what 
diet protein is used. The ratio is 409% to 70° as much plasma 

protein as hemoglobin even when salmon or salmon bread is fed. 
The depletion stimulus to form both hemoglobin and plasma protein 
is present but the output always shows a surplus of hemoglobin. 
The food protein is well utilized and from an intake of 100 gm. 
protein by mouth we note the return as new hemoglobin and plasma 
protein of 20 to 30 gm. 

Table 2 presents in condensed form a long period (69 weeks) dur- 
ing which the dog remained in good clinical condition, gained weight 
and ate the limited diet. This dog (Table 2) was continuously 
anemic 2 vears before. Table 2 begins. This experiment is a good 
sample of many others reported elsewhere. Periods 4 and 5 deserve 

particular attention. Long periods of 13 and 14 weeks present 
identical diets except for iron added in Period 5. The hemoglobin 
output increases due to the iron, as was to be expected, but the. 
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plasma protein increases at the same rate and there is no change in 
the plasma protein level. 


TABLE 2. -SIMULTANEOUS PrRopUCTION OF HEMOGLOBIN AND PLASMA PROTEIN IN 
ANEMIA AND HypopRoTEINEMIA DvE TO BLEEDING. 
Dog 37-51. 
Protein output. 
Production 
Hemoglobin. Plasma protein. ratio, 
Iron Protein intake. plasma 
Period. added Level Output Level Output proteinto Protein 
, ~ Wt. daily Weekly (gm. per per wk. (gm. per per wk. hemoglobin output to 
No. Wks. (kg.). (mg.). Type. (gm.). 100ce.). (gm.). 10ee.). (gm.). (%). intake, ©. 
1 7 110 0 Liver 147 64 12.1 56 70 5s 13 
2 4 12.8 200 Liver 147 ea 24.0 55 16.1 67 27 
3 8 Interval 
4 13 15.2 0 Liver 224 6.6 22.7 §.7 15.5 6S 17 
5 14 «15.7 200 Liver 228 7.6 33.3 5.8 21.0 63 24 
ti 2 14.2 20 Low protein 3 70 28.3 44 16. 57 
7 5 46 Bw Liver 228 7.0 23.5 49 4.2 i 17 
8 4 152 20 Salmon 208 76 31.0 $.2 19.4 63 24 
5 49 200 Kidney 7.5 25.9 5.2 16.5 28 
10 3. 15 WwW Salmon bread 155 69 25.0 4.8 12.6 24 
il q 13.6 200 Liver 193 7.8 7 55 18.0 59 25 


Period 6 is of much interest because during a diet practically 
protein-free we note the expected large hemoglobin output®* but 
also considerable new plasma protein production. This latter is to 
be explained in large part as related to the sharp drop in plasma 
protein levels, indicating a strenuous depletion of circulating plasma 
protein and related reserve stores.” 

Period 7 is precisely like Period 5 as to diet and iron intake but 
the hemoglobin and plasma protein outputs are distinctly less. We 
may choose to explain this on the basis of repletion of reserve stores 
exhausted during Period 6 and we note gain in weight. 

Period 8 shows that canned salmon supplemented with iron is 
well utilized to form both hemoglobin and plasma protein. In fact, 
the output is almost equal to Period 5 with liver replacing the salmon 
muscle. The utilization of protein in both periods is 24%. 

Period 9 (Table 1) shows that kidney is also well used. The pro- 
tein intake is about 50 gm. less than for salmon and the hemoglobin 
and plasma protein are correspondingly decreased in output. The 
ratio of plasma pretein to hemoglobin remains unchanged as does 
the concentration of plasma protein in the circulation. 

Period 10 shows that salmon bread* is used as well as the other 
proteins by this dog (bread protein = grain and salmon muscle). 
We felt confident that there would be an increase in the output of 
plasma protein as compared with hemoglobin but the reverse is true. 
We note a drop in the plasma protein levels and ratio of plasma pro- 
tein to hemoglobin production. In the simple anemia experiments 
the salmon bread diet produces very little new hemoglobin unless 
there is a large iron supplement. In plasmapheresis the salmon 
bread is very well used to produce abundant new plasma protein. 
In this experiment the dog uses the proteins in salmon bread very 
well— protein output 24% of the intake. 


t 
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Period 11 with a shift back to liver shows an increase of hemo- 
globin in proportion to the protein fed but even more increase in 
plasma protein output. 

Prolonged hypoproteinemia or anemia per se causes no damage to 
the body mechanism responsible for the production of plasma pro- 
tein and hemoglobin. The dogs can be kept in good health for years. 
Yet they are not equal to normal controls in their resistance to 
infection and intoxication. We found that dogs anemic for vears 
were more susceptible to respiratory infections, to endocarditis, to 
endometritis, and to various types of enteritis. Plasma-depleted 
dogs are even more susceptible to infections and many of the dogs 
used in the early experiments died of abscesses, septicemia, endo- 
carditis and related conditions. These dogs are also very suscep- 
tible to intoxication by certain drugs and their resistance to chloro- 
form poisoning may be less than one-fourth of normal. These dogs 
are also more susceptible to arsenicals (¢. g., salvarsan) and this 
suceptibility is removed by adequate protein feeding. 

TaBLE 3.— METHIONINE PROTECTION AGAINST CHLOROFORM PoIsONING AND Lack 


oF PROTECTION OF TRYPTOPHANE, PHENYLALANINE, ISOLEUCINE, 
Aspartic Acip, VALINE AND LYSINE. 


EXPERIMENT 18 (Dog 39-130). Low protein diet for 11 weeks. 


Plasma 
Hours before protein, Fibrinogen, Food 
or after gm. per mg. per Icterus consumed, Clinical 
chloroform. 100 ce. 100 ce. index, %. condition. 


Oo . 5.39 478 0 Fast Normal 
(Chloroform anesthesia—40 minutes, preceded by methionine intravenously, 2.5 gm. 
5 hours before and 2.3 gm. 2 hours before.) 


440 0 60 Good 
48 5.21 419 0 f Good 
72 5.19 403 0 S! Normal 
120 5.40 425 0 50 Normal 


“EXPERIMENT 19 (Dog 39-130). Low protein diet continued for 3 weeks. 
375 0 Fast Normal 


(Chloroform anesthesia—20 minutes, preceded by amino-acid mixture 21 hours and 
4 hours before, by stomach tube.) 


165 9 10 Intoxicated 
44. Death—chloroform poisoning. 


The lowered resistance to chloroform poisoning related to hypo- 
proteinemia can be readily demonstrated and Table 3 is a good 
example.2® A well-fed normal dog will tolerate an hour's chloro- 
form anesthesia with little evidence of intoxication; but after 
plasma depletion it will show fatal intoxication with extensive liver 
necrosis due to 15 to 20 minutes’ chloroform anesthesia. This 
susceptibility of the plasma-depleted dog can be promptly removed 
by large protein feedings or considerable amounts of plasma given 
by vein. Furthermore, methionine (or cystine to a less degree) will 
protect the plasma-depleted dog against 40 minutes’ chloroform 
anesthesia, and other non-sulphur-containing amino-acids are inert 
in the same type of experiment (Table 3). Lecithin, nicotinic acid 


- 


WHIPPLE: HEMOGLOBIN AND PLASMA PROTEINS 485 


and cholin’"° are inert in similar experiments. Methionine evi- 
dently is the key amino-acid; it was suggested that it acts through 
some enzyme system. 

‘Table 3 shows that 4.8 gm. methionine given as indicated insures 
complete protection against a double lethal chloroform anesthesia 
(40 minutes). We note no icterus, no fall in fibrinogen and no 
clinical intoxication. When the same dog is given only 20 minutes’ 
chloroform there is a fatal poisoning in spite of the six amino-acids 
listed in Table 8 given in doses of 1 gm. each 21 hours and again 
! hours before the chloroform anesthesia. The liver shows the 
characteristic hyaline necrosis, there is icterus and a subnormal 
fibrinogen. 

Utilization of plasma protein may be regarded as established by 
experiments with plasma protein given by vein to maintain nitro- 
gen equilibrium for weeks in a protein fasting dog. Proteins appear 
in Various organs (liver) and tissues (muscle),' but probably in the 
form of the specific cell protein. The mechanism of this reaction 
has been studied by Howland and Hawkins.” In phlorizinized dogs 
the injected (vein) plasma protein does not increase the urinary 
nitrogen and dextrose, as is found when the same plasma protein is 
fed under identical circumstances. The injected plasma protein 
promptly disappears within 24 hours and must be in the cells and 
tissues. It appears that the plasma protein is metabolized without 
increase in the amino-acids in the body fluids—that is, without 
cleavage to the amino-acid level. This suggests a modification of 
the plasma protein entering the cells by means of a cleavage 
into large aggregates and reassembly into the normal cell proteins. 
This procedure can supply all the immediate protein requirements 
of the body. 

Schoenheimer and Rittenberg* have added important informa- 
tion about intermediary metabolism which indicates that the liver 
protein and plasma protein are most active in the turnover of the 
heavy isotope containing amino-acids. Their experiments are in 
accord with a balanced system of body protein in which plasma 
proteins and liver proteins are most active. 

Evidence cited above indicates that protein molecules can emerge 
from a cell and also enter a cell readily—a dynamic equilibrium 
between cell and plasma protein. This forces us to consider how 
these large protein molecules pass in and out through cell surface 
membranes. We may focus our attention on the /iver cell as these 
cells can produce proteins (e. g., fibrinogen) and can take in proteins 
from the plasma.! These liver cells are also peculiar because they 
contain canaliculi—tiny passages within the liver cell protoplasm 
which communicate with the bile capillaries and have to do with the 

outflow of bile salts and bile pigments. 

Surface membranes as described by Krogh® are ill-defined and 
closely bound up with the cell protoplasm of which they form the 
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boundary zone. Such membranes restrict the free movement of 
molecules and particles but are not concerned with any energy re- 
quiring transport of substances across its thickness. 

Surface membranes are generally believed to be a mixture of 
lipids, proteins and perhaps other substances. They may be ar- 
ranged as a mosaic in which the proteins and other substances are 
distributed in a regular or haphazard mgnner (Rideal*®). The 
arrangement may be in /ayers of protein and lipid material giving 
a lipid-protein surface to the plasma membrane designated in its 
simplest form as a bimolecular layer of lipoid molecules between | 
two layers of protein molecules (Harvey and Danielli'). 

Physiologists have much to say about the behavior of electrolytes 
and small molecules as related to surface membrane passage, but in 
general maintain a discreet silence about membrane passage of pro- 
tein molecules. Perhaps this is evidence of wisdom, but our interest 
in the ebb and flow of proteins between the cell and blood plasma 
has forced us to speculate about it. If the surface membrane of the 
liver cells is a mixture of protein and lipid, these proteins must be 
intimately related to other cell proteins including ferments. We can 
see no reason why these ferments may not be able to modify the 
surface membrane so that cell proteins needed by the body can 
emerge as they are formed rapidly within the cell. Incoming pro- 
teins from the plasma protein pool could pass through the surface 
membrane in the same fashion, preceded by adsorption on the 
surface. 

The argument that these proteins are broken down to amino-acids 
to permit surface membrane passage does not stand analysis- 
the outgoing protein if broken down at the surface would appear as 
amino-acids in the blood plasma and be treated as such, there being 
no evidence that proteins are synthesized outside of the cell proper. 
If the incoming proteins were broken down to amino-acids at the 
surface, we would expect some escape of the amino-acids into the 
blood plasma and this reaction would be detectable in careful study 
of nitrogen metabolism.2°. When a dog is kept in nitrogen and 
weight equilibrium for weeks by feeding sugar and fat by mouth 
and giving plasma by vein, there is evidence” that this plasma pro- 
tein is used without wastage of nitrogen, in contrast to the findings 
when protein is fed. We have assumed from this and other evi- 
dence that the introduced plasma protein passed into body cells 
needing protein and within the cell was modified by cleavage or 
other means due to ferment activity to furnish the particular pro- 
tein needed (liver, muscle and so forth). 

Stimuli which are responsible for the increase in any given blood 
protein should be mentioned, even if little can be said other than 
that our ignorance is almost complete. It is believed that anoxemia 
is a stimulus to hemoglobin production but it is probable that other 
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factors enter into the reaction.” The stimuli responsible for plasma 
protein production certainly are variable. Who will even guess at 
the nature of the stimulus relating to the production of fibrinogen 
by the liver? Fibrinogen is a labile protein which may show wide 
fluctuations within the space of a day or so, related to liver injury, 
tissue injury, hemorrhage, and many other factors.7* Fibrinogen 
normally makes up but 10% of the plasma globulins, so that one 
cannot say that any significant change in osmotic pressure is 
responsible for or related to these changes in fibrinogen. We may 
say a nice balance between use and production of fibrinogen is 
maintained at about 0.3 gm. per 100 cc. in the plasma of the dog, 
but the stimuli which change this level are various and their mode 
of operation quite obscure. It is probable that hypoproteinemia in 
some obscure manner does accelerate the production of new plasma 
albumin and globulin® but the fact that proteins can pass to and 
fro easily between cells and plasma makes the interpretation of 
experiments difficult. 
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Fru. 1. 


igure | is an attempt to picture certain features of protein metab- 


olism as we see it. We believe that the liver is strategically situated 
and of sufficient size to take on most of the work of protein synthesis. 
Many plasma proteins emerge from the liver cells and can be used 
in the body to supply all or most of its protein requirements. 
Figure | indicates by arrows that the liver cell can store protein 
and that it can give out stored protein or fabricated protein. The 
protein on its way out or in is simply designated as transition protein 
which by cleavage and reassembly (ferments) is on its way to cell 
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protein or to plasma protein. Much cell protein cannot be removed 
and is called indispensable. Parenchyma or tissue cells, including 
muscle cells, as indicated by arrows can act to store proteins or to 
use proteins or to release stores and perhaps to fabricate protein in 
a small way. We believe the plasma protein can contribute to the 
manufacture of red cell hemoglobin but there is no evidence of an 
outflow of protein from these red cells short of cell breakdown. 

One may choose to look at the liver cell as a boiling cauldron into 
which go amino-acids and proteins, lipids, carbohydrates, salts, 
accessories and water. In this cauldron the boiling includes ferment 
action and leaves nothing sacred—amino-acids are broken up and 
reassembled from the mangled remnants, radicles are pulled out and 
others replaced in large aggregates (including proteins). Ultimately 
and frequently in a short span there emerges a beautiful thing, a 
protein— fibrinogen or prothrombin for example—and who will care 
to write the work specifications for its manufacture? 

Conclusion. We may now attempt to formulate briefly our under- 
standing of plasma protein metabolism. Food proteins yield the 
amino-acids absorbed from the intestinal tract and the amino acids 
are synthesized in the liver cells (and elsewhere) into plasma pro- 
teins. These plasma proteins (and amino-acids) supply the protein 
requirements of the body cells. Normally there is a considerable 
reserve of plasma protein forming material (1 to 5 times the circulat- 
ing mass) which reserve may be reduced by fasting, low protein 
diet or plasma depletion. This depletion of protein reserves lowers 
the body resistance to infection and intoxication. These body pro- 
tein stores, protein production and protein wear and tear are in a 
nicely balanced or steady state—a dynamic equilibrium. These pro- 
teins can pass readily from plasma into cells and the reverse, without 
loss of nitrogen. The passage of proteins through cell surfaces is 
discussed and also the obvious recasting of cell protein into plasma 
protein and the reverse. 

Hemoglobin in its production may draw on the plasma protein 
but hemoglobin stands apart in the protein economy and does not 
contribute freely to the protein pool. On the other hand, the body 
guards jealously the fabrication of hemoglobin and given a real need 
for both plasma protein and hemoglobin the protein flow favors 
hemoglobin, which under these circumstances always is produced in 
more abundance than the plasma protein. 
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THE frequent combination of tuberculosis and diabetes has made 
the study of the associated diseases an important subject for many 
vears. The concurrence of tuberculosis and diabetes formerly was 
often found in 42% to 50% of diabetics (Curschmann’). Improved 
diabetes therapy, especially the introduction of insulin, resulted, 
according to King,?” in a drop of tuberculosis incidence in diabetics 
in the United States from 12% prior to 1922, when insulin became 
available, to 2.5% since that time. Although there is a great deal 
of satisfaction in this accomplishment, yet much remains to be 
done, since it is known that tuberculosis develops almost three 
times as frequently among diabetics as in the general population 
(Root,*** Banyai*) and this fact justifies a review of the extensive 
material, 349 cases of combined tuberculosis and diabetes, treated 
on the metabolism service of Sea View Hospital from January 1, 
1934, to December 1, 1939. 

Age at Onset of Tuberculosis. Tuberculosis appeared after the 
age of 40 in 258 (73.9%) of the 349 diabetics (Table 1). Wiener 
and Kavee* found this in 81.2%, and Meyers and McKean” in 
60% of their patients. This peak of onset after the age of 40 is in 
contrast to that for non-diabetics in whom it occurs at a much 
earlier age. The age distribution of tuberculosis in diabetic patients 
thus coincides with the age distribution of diabetes rather than that 
of tuberculosis. 

Predisposition of Diabetics to Tuberculosis. The onset of diabetes 
usually precedes that of tuberculosis (Kennedy,'® Wiener and 
Kavee,*! Meyers and McKean,” Ralli and Steinberg,?? Himsworth,"’ 
Root and Bloor*). Of the 349 cases in the present study (Table 2), 
the diabetes was the primary disease in 208 (59.6%) and the 
tuberculosis in 81 (23.2%). In 60 cases (17.2%) both conditions 
were discovered simultaneously. If only those cases are considered 
in which the date of onset of each disease was known, then the 
diabetes was the primary illness in 72%. 

The fact that diabetes usually precedes the advent of tuberculosis 
suggests that diabetes predisposes to tuberculosis. There is con- 
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siderable evidence to support this view. As already pointed out, 
according to the analyses of Root** and of Banyai,? tuberculosis 
is about three times as frequent in diabetics as in non-diabetics. 
Root and Bloor* noted that in their diabetic patients whose dia- 
betes began before the age of 20, tuberculosis occurred twelve times 
as frequently as among all pupils in Massachusetts grade and high 
schools. In another study of his diabetic children, Root®* noted an 
increasing incidence of tuberculosis on repeated examination, indi- 
cating that the longer the patient has diabetes, the greater is the 
probability that he will develop tuberculosis. 


Taste 1.--Ace at Onset or TuBEeRcCULOSIS IN 349 Cases OF DIABETES AND 
TUBERCULOSIS. 


Cases. 


Age. Male. Female. Total. 
Under 20 5 6 ll 
20 to 29 — ant 20 13 33 
30 to 19 47 
40 to 49 37 103 
50 to 59. a 47 54 101 
60, and over 32 54 


Tuberculosis in diabetics appeared after the age of 40 in 258 of the 349 cases 
(73.9%). The peak of onset in non-diabetics is considerably earlier. : 


Taste 2.— RELATION OF OnsET OF TUBERCULOSIS AND DiaBeTes (349 Cases). 
Diapetres THE Primary DISEASE. 
Primary 


diagnosis, 
No. of cases, %. 


Diabetes, primary . . . . . . 208 (59.6) 72 
Tuberculosis, primary . $i (23.2) 28 
Simultaneous discovery 60 (17.2) 


Probably there has been neglect when the discovery of the two conditions is simul- 
taneous. If we consider only the cases in which there is a primary diagnosis, it is 
found that diabetes is the primary disease in 72%. 


There is also experimental evidence to suggest that diabetes 
renders the animal more susceptible to tuberculosis. Steinbach, 
Klein and Deskowitz™ were able to produce tuberculosis by intra- 
peritoneal inoculation in 6 out of 7 dogs rendered diabetic by pan- 
createctomy, whereas 8 control animals were negative for tuber- 
culosis after similar injections. The dog is normally very resistant 
to tuberculous infection. 

The available data indicate that it is uncontrolled diabetes, 
rather than diabetes per se, that is responsible for the greater sus- 
ceptibility to tuberculosis (Root,?” Root*¢ Himsworth"’). Twenty 
to 50% of Root’s cases had had acidosis or coma prior to the appear- 
ance of tuberculosis, and Himsworth observed that in all of his 
patients, there had been no, or inadequate, treatment of the diabetes. 
Similar conclusions were reached in the investigation of our cases. 
On the other hand, in a series of well-regulated diabetics, Hims- 


Per cent. 
3.2 
9.5 
13.5 
29.5 
28.8 
15.5 
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worth" observed an incidence of tuberculosis of only 0.79%, which 
is no higher than that found in the general population. Many 
observations have shown that the controlled diabetic approaches 
the non-diabetic in his resistance to infection (Moen and Reismann,” 
Mosenthal,” Bayne-Jones*) and it would seem that the same should 
hold true in regard to withstanding an invasion by the tubercle 
bacillus. 

Severity of the Diabetes in Patients With Diabetes and Tuberculosis. 
On theoretical grounds, one would expect that severe diabetics 
would be more susceptible to tuberculosis than mild diabetics, since 
the severe diabetic is more likely to pass through periods in which 
the diabetes is not adequately controlled. There is some difference 
of opinion on this point. Root**: found that the average insulin 
requirement of his tuberculous diabetics was not appreciably higher 
than that of the patients with uncomplicated diabetes. On the 
other hand, Himsworth" states that tuberculosis is a complication 
of severe, rather than mild, diabetes. Our observations agree with 
those of Himsworth. The cases have been grouped according to 
the severity of the diabetes in Table 3. Since these patients. were 
all on a fairly uniform diet it was reasonable to classify them on the 
basis of their insulin requirement. Patients who received less than 
20 units of insulin a day were considered mild, those requiring 20 
to 40 units moderately severe, and those who needed more than 
40 units were classified as severe. According to these criteria, 
32.6% of the patients were mild diabetics, 24.4°% were moderately 
severe and 43% severe. It is evident that the predominant num- 
ber were in the severe group. 


TABLE 3.—SEvVERITY OF DIABETES IN CASES OF CoMBINED TUBERCULOSIS 
AND DIABETES. 


No. of cases, 


Mild: 

Less than 20 units insulin... 114 32.6 
Moderately severe: 

20 to 40 units insulin 85 24.4 
Severe: 

Over 40 units insulin. 150 43.0 


The predominant number of tuberculous diabetics have severe diabetes. This is 
in contrast to patients with uncomplicated diabetes. 


Extent of Tuberculosis on Admission. In Table 4, the 349 cases 
of diabetes and tuberculosis have been analyzed from the point of 
view of the type of tuberculosis on admission and the course of the 
tuberculous disease during the hospital stay. The most striking 
feature is the large number of patients with far-advanced disease 
when first observed and the very small percentage of cases with 
minimal involvement. Only 11.4% of the 349 cases had minimal 
lesions at the time of admission. In 30.6% the tuberculosis was 
moderately advanced, and in 58% it was far advanced. Similar 
observations on the late diagnosis of tuberculosis in diabetic patients 
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have been made by Ralli and Steinberg,’ Meyers and McKean,” 
Banyai,? Root.” 


TasLe 4.—ExTent or TUBERCULOSIS ON ADMISSION AND THE RESULTS OF 
TREATMENT. 


Type of tuberculosis on admission. 
Status of tuberculosis at time 


patients left hospital. Minimal. Mod. advanced. Far advanced. Totals, 
Cases: 
Number . 40 107 202 349 
Percent... « 30.6 58.0 
Apparently arrested cases: 
16 37 19 72 
Percosat ... 34.6 9.4 20.6 
Arrested cases: 
Number segs 1 2 0 3 
2.5 1.9 0 0. 
Stationary cases: 
Number 12 23 21 56 
Per cent ; . . 0.0 21.5 10.4 16.0 
Progressive cases: 
Number fe 8 21 74 103 
. 20.0 19.6 36.6 29.5 
Death cases: 
3 24 8S 115 


Only 11.4% of the patients had minimal tuberculosis at the first observation, where- 
as 30.69% were moderately advanced, and 58% were far advanced. The diagnosis 
of tuberculosis in diabetics entering Sea View Hospital is made later than it should be. 
The prognosis depends upon the extent of the tuberculosis when first discovered. 


An arrest of the disease was obtained in 42.5% of the minimal cases and in only 9.4% 
of the far-advanced cases. 


Several reasons may be given for the delayed recognition of a 
disease that often proves fatal: 

1. Untreated or poorly managed diabetics are not only more 
susceptible to tuberculosis than normal individuals or well-con- 
trolled diabetics, but also, the tuberculosis progresses in them with 
exceeding rapidity. 

2. The early symptoms of tuberculosis simulate those of diabetes 
so that the physician is likely to attribute such symptoms as loss 
of weight, fatigability, and so on, to the diabetes. 

3. The frequent absence of physical findings in diabetic tubercu- 
lous patients, so that the disease is often not recognized until the 
advanced stage has been reached. The lack of physical signs in 
many cases of minimal and moderately advanced tuberculosis in 
non-diabetics as well as in diabetics is now well recognized. 

Results of Treatment. Of the 40 cases with minimal tuberculosis 
(Table 4), on admission, 17 (42.5%) were apparently arrested or 
arrested at the expiration of the hospital stay, while of the moder- 
ately advanced cases, 35.5% were either apparently arrested or 
arrested. In the far-advanced group, only 19 of 202 patients 
(9:4%) could be classified as apparently arrested cases. An analysis 
of the deaths showed that only 7.3% of the minimal disease cases 
died, whereas 22.4% of the moderately advanced and 43.6% of the 
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far-advanced cases terminated fatally. These results demonstrate 
strikingly that the prognosis of tuberculosis in diabetic individuals 
depends to a great extent upon the stage of the tuberculosis at which 
therapy is instituted. In this respect tuberculosis in the diabetic 
and in the non-diabetic are alike. 

Treatment of the Diabetes. The most important factor for the 
successful control of tuberculosis in diabetics is the effective man- 
agement of the diabetes. 

Diet: The caloric intake should be regulated so that the body 
weight is slightly above the calculated normal. Obesity is undesir- 
able both for the diabetes and for the tuberculosis. Most tubercu- 
losis patients will gain weight on a diet of 2000 calories, more than 
2500 calories are rarely required. An adequate vitamin and min- 
eral intake is, of course, essential. 

It has been our practice to prescribe a diet with a carbohydrate 
value of 150 to 200 gm.—that is a moderately high carbohydrate 
diet. The beneficial effect of a high fat, low carbohydrate diet on 
the course of the tuberculosis, claimed by Meyers and McKean,” 
has not been substantiated by other evidence (Keaton,'® King,” 
Freilich and Coe"), and this diet has the disadvantage of being less 
palatable than a diet of higher carbohydrate value. It is also our 
opinion that, because of the increased protein destruction that occurs 
in tuberculous individuals, as a result of fever and toxemia, a liberal 
protein intake is advisable. As a rule, most patients do well with 
about 90 gm. of protein per day. Fat is added to make up the total 
caloric value. 

Insulin should be used whenever adequate nutrition and a sugar- 
free urine cannot be maintained on diet alone. The pulmonary 
focal reactions previously reported as resulting from insulin (Wass- 
mund,** Fishberg'’) were probably due to protein impurities in the 
insulin preparations (Allen,' King®®). In the present series, insulin 
was required in 278 out of the 349 cases. Seventy-one patients 
were regulated by diet alone; in 43 cases, less than 20 units of insulin 
were required; in 85, between 20 and 40 wnits; and in 150, over 
40 units of insulin per day were necessary. Regular insulin was 
used exclusively in 131 cases while 147 cases protamine zine insulin 
alone or protamine zine and regular insulin were given. Since the 
introduction of protamine zinc insulin in 1936, we have resorted to 
this preparation in almost every case. 

The value of protamine zinc insulin, in the treatment of diabetes 
complicated by tuberculosis, has been mentioned in previous stud- 
ies (Mark, Sackey and Mosenthal,” Mosenthal and Mark?’*). It 
has been stressed that more adequate control of glycosuria and fewer 
hypoglycemic reactions result from the use of protamine zine insulin 
than from regular insulin. This opinion has been substantiated by 
others (Elwood," Root and Bloor*). 

Of greater interest is the favorable effect protamine zine insulin 
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might have on the course of the tuberculous disease (Mosenthal and 
Mark?”). One hundred and thirty-one patients were treated with 
regular insulin and 147 with protamine zinc insulin (Table 5). A 
number of patients died or left the hospital within a few months 
after admission so that in these cases too short a time had elapsed 
to permit an interpretation of the influence on the tuberculous 
disease of either type of insulin. A separate analysis was, there- 
fore, made of those patients who had been receiving either prepara- 
tion for 6 months or more. These results are also recorded in 
Table 5. Eighty-three patients who had been given protamine zinc 
insulin for more than 6 months are compared with 63 who were 
regulated with regular insulin for a similar period. In 32.5% of 
the protamine zinc insulin cases, the tuberculosis became arrested 
or apparently arrested as compared with 21.9% for the regular 
insulin group. Of the regular insulin group, 43.7% died as com- 
pared with 8.4% for the patients taking protamine zinc insulin. 
It is believed that the protamine zine insulin was responsible for 
the more favorable results since the extent of the tuberculosis on 
admission and the type of therapy were essentially the same for 
both groups. 


Taste 5.—Comparison or CuintcaL Course oF TUBERCULOSIS IN DIABETICS 
Treatep ProtTaMiIne Zinc INSULIN OR With ReGuLAR INsvLin. 
Cases receiving insulin for 
Total cases. 6 months or more. 


Insulin. Insulin. 

Protamine Protamine 

Status of tuberculosis at Regular. zinc. Regular. zine. 


end of hospital stay. No. 0 No. &% No. 


Arrested 0 5 3.4 0 
Apparently arrested. 7 28 19.0 14 
Regressive . 0 9 6.1 0 
Stationary . 9. 33 22.5 3 
Progressive 6 45 30.6 19 
Died. 27 «#+18.4 28 


Tom... « 147 64 


The course of the tuberculosis is more favorable when the diabetes is treated with 
protamine zine insulin than with regular insulin. 


‘The most probable explanation for the favorable influence of 
protamine zine insulin on the course of the tuberculosis in tubercu- 
lous diabetes is that it provides a continuous control of the diabetic 
process and consequently a better state of nutrition. This view is 
supported by the work of Wilder.® He showed that with the custo- 
mary use of regular insulin, intervals may occur during the 24 hours 
when a negative nitrogen balance and protein destruction prevail. 
On the other hand, with protamine zinc insulin, no periodic intervals 
of nitrogen loss were encountered, even when a moderate glycosuria 
was permitted. Tolstoi and Weber,” in a careful observation on 
2 severe diabetics receiving protamine zinc insulin, found that these 
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21.9 22 26.5 
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patients remained in nitrogen balance in spite of the fact that a 

marked glycosuria was permitted. 

Effect of the Course of the Tuberculosis on the Diabetes. Lundberg*! 
has stressed the beneficial influence of tuberculosis on diabetes. He 
discovered that in some cases as the tuberculosis progressed, the 
carbohydrate tolerance improved, and also that many of his patients 
on insulin treatment developed unexpected reactions. He postu- 
lated the elaboration in tuberculous tissue, of an insulin-like 
substance which he called para-insulin. This view has not been 
supported by many clinicians who have had the opportunity to 
study the combined disease (Rosenberg and Wolf, Curschmann,® 
Fitz,"* King°*), 

: In our studies, we have also observed occasional instances in 
which rapid progression of the tuberculosis was associated with a 
diminished insulin requirement. We are inclined to agree with 

Allen! that the improved tolerance in these cases could be attributed 

to the poor appetite, tissue destruction and consequent undernutri- 

tion, associated with rapidly progressive tuberculosis. However, 
some cases, as Lundberg admits, require greater amounts of insulin 
when the tuberculosis progresses. 


TaBLe 6.—Errecr oF TUBERCULOSIS ON DIABETES. 


Severity of diabetes. 


Inevensed Decreased U nchanged 
Cases. cases, cases. cases. 
Course of ~ 
tuberculosis. No. %. No. %. No. %. No. %. 
Progressive . . 218 62.5 64 29.3 63 29.0 91 41.7 
Improved . 21.5 22 29.3 22 29.3 31 =41.4 
Stationary ; 56 16.0 16 28.6 11 19.6 29 §1.8 
Total . . 102. 29.2 96 27.5 151 
The course of the tuberculosis does not seem to have any constant effect. on the 
severity of the diabetes. The favorable effect on the severity of the diabetes observed ' 


in some cases of progressive tuberculosis is probably due to the associated under- 
nutrition and diminished food intake. 


In Table 6, an attempt has been made to determine the effect of a 
change in the tuberculous lesion on the severity of the diabetes. 

The severity of the diabetes was determined by comparing the 
insulin requirement shortly after admission to the hospital with 
that at the time of discharge or death. In 29.3% of the 218 cases 
in which the tuberculosis progressed, the severity of the diabetes 
increased. In 29% it diminished and in 41% it remained un- 
changed. Similar results were observed in groups of patients in 
whom the tuberculosis improved. From this analysis it appears 
that the course of the tuberculous disease has no constant effect on 
the severity of the diabetes. 

Type of Treatment for the Tuberculosis. The same type of treat- 
ment was accorded the diabetics as the non-diabetics received since 
it was felt that the controlled diabetic could undergo the same 


= 
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procedures as the non-diabetic. However, the effects of a pre- 
viously uncontrolled diabetes, notably arteriosclerosis and coronary 
disease, did influence the final decision, and because of these com- > 
plications as well as the more advanced age of diabetic tuberculous 
patients, only a small number were subjected to the more radical 
surgical procedures such as thoracoplasty. In Table 7, the 349 cases 


are grouped according to the type of therapy used for the tubercu- 
lous disease. 


Taste 7. Tyee or Tusercutosts THerapy in 349 TuspercuLous DIABETIcs. 
Type of therapy. No. of cases. %. 
Conservative. . 205 58.7 
Intrapleural pneumonolysis . 20 §.1 
Thoracoplasty 1.5 


Total 


Conservative Therapy. Of the 349 cases, 205 (58.7%) were treated 
conservatively. This group included some patients who had in- 
cipient lesions with negative sputum, but the majority were either 
too far advanced for more radical procedures or had some other 
condition such as cardiac disease that was considered a contraindi- 


cation to surgical therapy. The results in this group of cases are 
recorded in Table 8. 


8.— or CONSERVATIVE TUBERCULOSIS TREATMENT IN TUBERCULOUS 
DIABETICS. 


Result. 


No. of cases. %. 
Arrested er 1 0.5 
Apparently arrested 29 14.1 
Stationary... . 85 17.4 
Progressive ; 67 32.7 


205 


Total 


Unfortunately, statistics for the results in non-diabetic tubercu- 
lous patients treated conservatively at Sea View Hospital are not 
available so that a comparison cannot be made. To compare these 
results with those reported from other institutions might be mis- 
leading since the selection of cases for conservative or for surgical 
therapy varies considerably’ It is, therefore, impossible to decide 
whether tuberculosis in diabetics responds as well to conservative 
therapy as it does in non-diabetics. However, it is evident that 
the view expressed by earlier authors (Sossman and Steidl,* Fitz," 
Fishberg") that tuberculosis in diabetics is always progressive is 
not borne out. We have frequently observed patients in whom 
even a far-advanced lesion has healed by fibrosis, and it is our 
impression that with adequate and careful control of the diabetes, 
the prognosis of the tuberculosis approaches that in the non-dia- 
betic. This view is now generally accepted (Banyai,? Root,*” Wessler 
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and Tlennell’). It should, however, be pointed out that this is 
only an impression. So far, no comparison has been made between 
large groups of diabetic and non-diabetic tuberculous patients. 

Pneumothorax, Out of a total of 349 cases of diabetes and tuber- 
culosis, pneumothorax therapy was performed in 139. In 20 of these, 
intrapleural pneumonolysis was done at some time during the course 
of therapy in an attempt to convert an ineffective pneumothorax 
into an effective one. This group has been the subject of a separate 
study and will be referred to subsequently. For the present, an 
analysis of 119 patients who received pneumothorax therapy alone 
will be made. This group includes 13 patients in whom thoraco- 
scopy was performed, but no attempt at the severing of adhesions 
was made. 

Of the 119 pneumothorax cases, 63 were male and 56 female. 
Seven patients were subjected to bilateral pneumothorax and 112 
to unilateral pneumothorax. The age distribution is recorded in 
Table 9. The majority of the patients were in the age group above 
40. It is noteworthy that 37 patients were more than 50 years of 
age. In our experience elderly individuals tolerate pneumothorax 
perfectly well, but age is a factor to be considered in the expected 
results from pneumothorax treatment. Bendove,’ in his study of 
pneumothorax results in non-diabetic tuberculous patients at Sea 
View Hospital. found that the results were considerably better in 
patients under 40 vears than in those above this age. It is evident, 
therefore, that the results in diabetic patients who are mostly over 
40 years are not strictly comparable with non-diabetics, the majority 
of which are below this age. 


TaBLeE 9.—AGE DISTRIBUTION OF CASES SUBJECTED TO PNEUMOTHORAX. 


Age. No. of cases. 
40 to 49 ‘ 42 
60 and over 7 


Bendovet and his coworkers have pointed out that sputum con- 
version is the most reliable index of the effectiveness of pneumo- 
thorax therapy. The analysis of our results was therefore made on 
the basis of whether this therapy was successful in converting the 
sputum from positive to negative. In the sputum-negative group 
are included all cases in which the sputum remained persistently 
negative on plain smears and concentrates for a period of at least 
6 months. The improved group consists of those patients in whom 
the sputum was negative for a period of less than 6 months. The 
results are recorded in Table 10. Of the 119 cases, 29 (24.4%) can 
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be classified as sputum-negative and 19 (16%) of the total as im- 
proved—that is, had a negative sputum for less than 6 months. 


Tas_e 10.--ResuLts or PNEUMOTHORAX IN CASES OF DIABETES AND TUBERCULOSIS. 


Sputum Sputum 
negative. positive. 


Total cases. 


The studies of Bendovet and his coworkers were also carried out 
at Sea View Hospital and hence furnish a basis for measuring the 
effectiveness of pneumothorax in cases of diabetes complicated by 
tuberculosis. ‘They found that 546 (41%) of 1320 patients receiving 
pneumothorax therapy became sputum-negative. Even if we allow 
for the age factors, since most of the diabetics were over 40 years, 
there is still a significantly lower percentage of sputum-negative 
cases among the diabetics. The reason that diabetics do not respond 
as well to pneumothorax therapy as non-diabetics is not apparent. 

Complications of Pneumothorar. The principal complications 
resulting from pneumothorax are hydropneumothorax, tuberculous 
empyema, mixed infection empyema, bronchopleural fistula, spon- 
taneous pneumothorax and air embolism. The incidence of these 
complications is recorded in Table 11. Hydropneumothorax was 
observed in 38 (33.3%) of the cases. For non-diabetics, Matson* 


reported the occurrence of hydrothorax in 17.3% of his pneumo- 
thorax cases, while Hayes" observed it in 61%, Burrel’ in 41.4%, 
Weisman* in 84%, and Dumarest and Brette'’ in 70%. The inci- 
dence of hydrothorax in diabetics is, therefore, no greater than 
that reported for non-diabetic individuals. 


Taste 11.—Comprications oF PNEUMOTHORAX THERAPY IN 114 TUBERCULOUS 
DIABETICS. 


Complication. No. of cases. 
No complications 
Hydrothorax . 
Tuberculous empyema 
Mixed infection empyema 
Bronchopleural fistula . 
Spontaneous pneumothorax 
Air embolism 
Hemothorax 


w 
coawon Ss. 
eee 


‘Tuberculous empyema was observed in 17 patients and mixed 
infection empyema in 1. Empyema was, therefore, a complication 
in 15.7% of the cases. For non-diabetic patients, Hayes" reported 
this serious complication in 21% of his cases, Burrel? in 11.6%, 
Dumarest and Brette!® in 16%, Naveau®* in 20% and Matson*® in 
12%. It would thus seem that tuberculous empyema is a compli- 
cation no more frequent in tuberculous diabetics than in non- 
diabetics. 


59.6 
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Bronchopleural fistula was recognized clinically in 4 cases. Three 
of these were associated with tuberculous empyema and | with a 
mixed infection empyema. Spontaneous pneumothorax superim- 
posed on therapeutic pneumothorax occurred in 7 cases (6.1%). 
This incidence is somewhat higher than that reported by Matson,” 
who observed this complication in only 3% of his non-diabetic 
patients. Air embolism and spontaneous hemothorax each occurred 
in 1 instance. 

From this analysis we can conclude that the complications of 
pneumothorax in tuberculous diabetics are not appreciably higher 
than in non-diabetics, but that the results of this procedure are less 
favorable in diabetic individuals. This observation should not dis- 
courage the use of pneumothorax in these patients since the results 
are better than could be expected from conservative therapy. 

Intrapleural Pneumonolysis. The results of intrapleural pneu- 
monolysis in tuberculous diabetics have been the subject of a sepa- 
rate study carried out by Drs. Harry Epstein and Flora Liu.” 
Their findings are freely quoted here. The procedure was attempted 
in 33 of the 139 tuberculous diabetics who were subjects of pneumo- 
thorax therapy. Of the 33 cases, adhesions could be severed in 
only 20. In 7 of the 33 cases, the operation was performed in two 
stages, and in one in three stages, making a total of 42 operations. 
The operation resulted in closure of the cavity in 13 of 20 patients. 
These results are comparable to those reported by Stemmerman 
and Tcherkoff® on non-diabetic patients at Sea View Hospital and 
to those of Brissaud® and of Smith* from other institutions. However, 
the diabetic group is too small to be of great statistical significance. 

Complications of intrapleural pneumonolysis seem to be more fre- 
quent in diabetic patients. Empyema, for example, followed the 
procedure in 27.2% of the cases—an incidence which is considerably 
higher than 5.8% to 9% reported for non-diabetics (Stemmerman 
and Tcherkoff,* Coryllos,* Smith*). ' 

Thoracoplasty was performed in 5 patients. In 1 of these a one- 
stage procedure was carried out and in the remaining 4, two stages. 
Three of the patients died. In 2 of these death was directly attrib- 
utable to the operative procedure. One died after a first-stage 
operation and the other following the second stage. The third 
death resulted from insulin resistance and diabetic coma, the patient 
dying 26 months after the operative procedure. In this case the 
tuberculosis continued to progress after operation. In 1 instance 
the tuberculosis was arrested and in another apparently arrested as 
a result of thoracoplasty. 

The number of our cases subjected to thoracoplasty is-obviously 
too small to permit any conclusions as to the results of this procedure 
in tuberculous diabetics. All that can be said is that these patients 
can be subjected to thoracoplasty and if the diabetes is well con- 
trolled, they do not develop unusual complications. It was inter- 
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esting to note that in none of the cases did serious postoperative 
infections develop. Of the 2 postoperative deaths, 1 died of shock 
and the other of an hemoptysis—complications that cannot be 
attributed to the diabetes. 

Effect of Operative Procedures on the Diabetes. Pneumothorax had 
no effect on the control of diabetes and consequently no special 
measures for diabetic care were necessary. This was true for both 
the initial procedure and for subsequent refills. A fair number of 
patients subjected to intrapleural pneumonolysis or thoracoplasty 
did manifest a moderate glycosuria postoperatively and in a few 
mild ketonuria was present. In all of these, the diabetes was 
brought under control within 2 or 83 days; the usual measures taken 
in the control of diabetics subjected to surgical procedures were 
employed. It was preferable to have the operation performed early 
inthe morning. Patients who were previously taking regular insulin 
continued to take it, but for the first day or two the insulin was 
administered at 4-hour intervals in doses depending upon the uri- 
nary findings during these periods. Those who had been taking 
protamine zine insulin prior to operation were given the same dose 
of protamine zinc immediately after the operation. Regular insulin 
was added as required at 4-hour intervals. 

Summary and Conclusions. An analysis is presented of 349 cases 
of diabetes and tuberculosis (188 males and 161 females) observed 
at Sea View Hospital during the years 1934 to 1939, inclusive. 

Diabetes usually precedes the tuberculosis. 

The age of onset of the tuberculosis in diabetics (73.9% after 
40 years of age in this series) is much older than in non-diabetics. 

Poorly controlled diabetes predisposes to tuberculosis and causes 
rapid progression of the disease, whereas effectively treated diabetics 
are no more subject to tuberculosis than normal persons, and in well- 
controlled diabetics, the results of treatment compare favorably 
with those obtained in non-diabetic tuberculous patients. 

The clinical course of the tuberculosis was very much better when 
the diabetes was managed with protamine zinc insulin than when 
regular or crystalline insulin was employed. 

The tuberculosis was treated conservatively in 205 of the 349 
cases (58.7%). Of the remainder, 139 patients received pneumo- 
thorax and in 20 of these, intrapleural pneumonolysis was done; 
5 patients were subjected to thoracoplasty. 

Pneumothorax in tuberculous diabetics was not as successful as 
in non-diabetics, although complications of pneumothorax were no 
greater in diabetics than in non-diabetics. 

Complications of intrapleural pneumonolysis, particularly em- 
pyema, were more frequent in diabetics than in non-diabetics. 
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THE HISTOPATHOLOGIC PROGNOSIS OF SALIVARY GLAND 
MIXED TUMORS. 


By JosepH McFartanp, M.D., Se.D., 
EMERITUS PROFESSOR OF PATHOLOGY IN THE UNIVERSITY OF PENNSYLVANIA; PRO 
FESSOR OF GENERAL PATHOLOGY IN THE TEMPLE UNIVERSITY DENTAL SCHOOL, 
PHILADELPHIA, PA. 


(From the Laboratory of Pathology, School of Medicine, University of Pennsylvania.) 


As indicated in previous publications'*” upon these tumors, my 
interest was directed to their peculiar structure and more peculiar 
clinical behavior some 20 years ago. I found them somewhat rare, 
very diversified in structure, and divisible into numerous subgroups, 
but not enough of them came into my hands to satisfy my require- 
ments for a careful analytical study. In order to obtain an ade- 
quate number, I searched the records of the leading hospitals in 
and about Philadelphia, examined their microscopic sections and 
copied their case histories, inquiring from year to year what addi- 
tions they may have had to add to my collection. I also maintained 
through inquiry, correspondence and visitation a fairly efficient 
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“follow-up.” For the universal courtesy and coéperation shown 
ine, | now desire to express my sincere thanks to each of the friends 
who gave me of his time and material. 

The number of cases thus brought together has now reached 421. 
But in the following tabulations and computations, that total never 
appears, as some of the cases of which I have studied the micro- 
scopic sections were unaccompanied by any data, and sometimes 
| found data upon cases for which microscopic sections were no 
longer available. 

As my chief interest centered about the so-called “ mixed tumors,” 
at first I asked for no other varieties. But it soon became evident 
that other captions would have to be called upon, as the different 
theories for accounting for the origin of the tumors, their various 
appearances and the personal opinions of the pathologists by whom 
they were examined, led to confusion of nomenclature, so that simi- 
lar tumors might appear under such different names as mixed 
tumors, endotheliomas, adenocarcinomas, myxochondromas, carci- 
nomas, enclavomas, branchiomas and adenomas. A few were even 
designated sarcomas. It was from all these groups that my cases 
were finally selected after careful examination of the microscopic 
slides and consideration of the protocols, when available. But not- 
withstanding all my care, I find included in my material at least 
21 cases that do not seem to be mixed tumors. Whether some may 
be peculiar members of the mixed tumor group, or possible trans- 
formations of originally mixed tumors is an academic question too 
difficult to speculate about in the present paper. It is possible that 


some are lymphoblastomas, some granulomas; many have not 
been identified. 


Some Tumors Mistaken for Mixed Tumors That Have Entered Into 
Our Material. 


ANGIOMAS. 
Non-recurrent, 


No. 245. 8. G., female, 10 months. An attempt was made to remove 
the angioma but the vessels were found to extend into the deeper tissues. 
The child died 2 days after operation. 

No. 408. R. E. H., male, 5 months. This tumor had been present at 
birth. The entire parotid gland was removed. The patient is well and 
has had no recurrence in 13 years. 


Tumors (ONcHocyToMas). 
Non-recurrent. 


No. 402. H. H., female, 74 years. For many years had a pea-sized 
tumor near the angle of the left jaw. It became tender and was therefore 
excised 2 years ago. Lost. 

Recurrent. 


No. 90. I. B., male, 89 years. The tumor existed for 3 years before 
it was operatively removed in 1923. I reported it as an adenoma, but 
12 years later there was a recurrence that in the course of 6 years grew 
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to the size of a plum. The man died in 1941, at nearly 90 years of age, the 
tumor not having been removed and giving no trouble except slight pain 
on opening the mouth. It never ulcerated. 


NEUROFIBROMA+-SCHWANNOMA. 
Non-recurrent. 


No. 181. H. D., white female, 32 years. Had the tumor 5 years when 


it was excised. No recurrence in 7 years. 


Recurrent. 


No. 119. P. C., white male, 58 years; right side. Tumor first appeared 
in 1887 and was excised in 1895. In 1927 there was a recurrence. This was 
excised in 1931. In 1935 a second recurrence was reported. He now has 
facial palsy. 


BRANCHIOGENIC CARCINOMAS? 
Non-recurrent. 


No. 359. L. H., black male, 66 years. Was admitted to the hospital 
with a tennis-ball sized swelling below the right mandibular angle. It was 
excised and proved to be an epidermoid carcinoma. No recurrence in 
l year. Lost. 


Recurrent. 


No. 77. J. D., white male, 51 years. For 4 months he had observed a 
small lump to the right of the midline of the neck. It grew rapidly, to the 
right, without pain, and was the size of an orange when excised. It re- 
curred repeatedly and was excised 4 times at intervals of about 6 months. 
He died of the tumor 37 months after the last operation. 


The glandular distribution of the mixed tumors was as follows: 
2 sublingual, 12 submaxillary, 380 parotid. 

As the position of the tumor is not always such as to permit the 
surgeon to be sure from which gland it arises, there may have been 
more submaxillary and fewer parotid tumors. 

The sex distribution of the tumors was found to be as follows: 
males, 184; females, 212. There were 144 noted on the right side, 
147 on the left. There was no case of bilateral tumors nor of 
simultaneous tumors in two different glands; there were a few multi- 
centric tumors. 

With the doubtful tumors excluded and with 400 accepted mixed 
tumors remaining, we find that their operative removal has been 
followed by recurrence in 100 (25%). This corresponds fairly well 
with what is usually stated in the books and might be permitted to 
stand, were it not for certain modifying circumstances. It is impos- 
sible to arrive at accurate percentages in the matter of recurrence, 
as will be evident from the following: Of the total of 400 cases, 
96 have been lost to the follow-up without record of recurrence, so 
that no one is in a position to say whether they have suffered from 
recurrences or not. Deducting them from the total makes the per- 
centage of recurrences rise to 32.5%. Suppose the “5-vear rule,” 
widely adopted in the study of cancer, be applied to the “mixed 
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tumors,’ and every case not under observation for 5 years be ruled 
out, what would then be the percentage of recurrences? Of our 
tumors still under observation, 30 have been for periods up to 
} years, but no longer. If we now deduct them, the recurrences 
rise to 36.4%. Furthermore, 66 of the patients from whom mixed 
tumors had been surgically removed have died without having 
suffered from the recurrences they might have had, had they lived 
longer. If we deduct them so that our calculation is based only 
upon those cases still living and still under observation, the percentage 
of possible recurrences rises to 48%. 

But the average length of time that elapses between the operative 
removal of the primary tumor and its recurrence was shown in a 
previous paper to be 7 vears, and if we consider only those cases 
that have been under observation for that period or longer, the 
possible recurrences rise to 62%. 

In the study of oncology, nothing is more important than the 
complete history of the tumor from the time of its first discovery 
until its end with the death of the patient. Even then one should 
not be satisfied; a necropsy should be performed, the cause of the 
patient's death determined, and any part toward it contributed by 
the tumor carefully noted. All this requires persistent “follow-up” 
of the patients, vear after year—a matter that is frequently at- 
tended by great difficulty. 

The course of these tumors is often very tedious and the patients 
have ample opportunity to move from place to place, city to city, 
or even country to country, leaving no addresses behind. For 
instance, Case 85 (M.5S.) was first operated upon in Odessa, Russia. 
Some years afterward she came to live in Philadelphia, where she 
underwent operations for the removal of recurrences in the Meth- 
odist, the Mt. Sinai, the Lankenau and the Philadelphia General 
Hospitals, where she died. Case 127 (M. D.) was first operated 
upon in St. Louis, Mo.; then moving to Philadelphia, was again 
operated upon in the Jewish, the Hahnemann, and the University 
Hospitals, after which she died of the tumor in the Lucian Moss 
Home. ‘To follow peripatetic patients like these requires time, 
patience, perseverance, and sometimes expenditure of money. 

But the reason for persisting in keeping track of the patient is 
evident when the vagaries of the tumor are kept in mind. Although 
a few of the tumors are said to recur “immediately,” “at once,” 
. “very soon”’ or “shortly,” the greater number show no new tumor 
growth for years. In our cases, the average period elapsing between 
the excision of the primary tumor and the discovery of a recurrence 
is about 7 years. It is impossible to arrive at an accurate figure for 
this interval because the patients never note the exact date of recur- 
rence, but think of it as “6 months” or “a year” or “‘18 months”’ ago, 
and also because in many cases the only interval given on the proto- 


col is that between successive operations. 
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But although 7 vears is the average period, 10, 15, 20, 25, 30, 35, 
40 and even 45 years may pass before recurrence comes about. 
This naturally raises the question whether anyone once the victim 
of a mixed tumor may ever be regarded as “ well” and “ completely 
out of danger.” 

Most of the mixed tumors are nodular, lobulated and encapsu- 
lated. Each lobule has its own capsule, while a general capsule 
surrounds the whole. It appears as though the tumors are often 
multicentric, each lobule separated from its neighbor, in the begin- 
ning, sometimes by a narrow interval, sometimes by a greater one. 
The greater the separation of the lobules, the longer the tumor must 
grow, and the larger the size it must attain before all parts become 
surrounded by the general capsule. 

In a previous paper I made a careful study of the frequency of the 
recurrence of these tumors in relation to their size at the time of 
primary excision. It showed that when the tumors removed were 
smaller than a lemon, about twice as many recurred as when they 
were larger than a lemon. It would, therefore, seem as though the 
smaller tumors offered a greater opportunity for the surgeon to over- 
look the still separate, small, outlying lobules, than the larger ones. 
But, of course, other factors, such as the nature of the tumor, 
undoubtedly influence recurrence. 

The patient afflicted with the tumor and the surgeon who operates 
upon it always want to know the probability of recurrence, and in 
no other field does there seem to be such contradictory prognostic 
evidence as among the mixed tumors. One has a structure that 
suggests no further trouble, yet the tumor quickly recurs; another 
presents all the appearances usually thought to indicate a malignant 
disposition, yet after excision nothing happens. I have suffered 
such repeated mortification and embarrassment through predicting 


LEGENDS FOR Figs. 1 To 6. 


Fic. 1.—Simple interstitial tumor complicated by an excess of cells. Case 124. 
A. R., aged 51, white. Tumor of 40 years’ duration. The tumor recurred after an 
interval of 7 years and was again excised, since which there has been no recurrence 
in 11 years. 

Fig. 2.—Simple interstitial tumor with occasional areas suggesting carcinoma. 
Case 338. I. 5., male, aged 44. The tumor recurred in 10 years, then again in 
3 years. 

Fig. 3.—Cylindroma of the parotid gland. Case 135. Dr. E. P. MeN., white, 
aged 43. The known duration of the tumor was 3 to 4 years. 
recurrence in 6 years. 

Fic. 4.—Cylindroma of the parotid gland. A. W., white male, aged 74. The 
tumor was of 6 years’ duration and the size of a baseball. It had not recurred 5 years 
after operation. 

Fic. 5.—Simple canalicular tumor. Case 232. M. M., female, white, aged 47. 
The tumor had been known to be present in the right sublingual gland for 3 years. 
It recurred 3 months after excision. 

Fic. 6.—Simple canalicular type of tumor. Case 214. Mrs. I. E., white, aged 57. 
The tumor was of 6 to 8 years’ duration, recurred in 2 years after excision. There 
has been no further recurrence during 3 years after the second operation. 


There has been no 
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what these tumors will do, only to find myself wrong about them, 
that I set out upon this investigation in the earnest hope and expec- 
tation of arriving at some accurate prognostic histologic indication. 


Figs. 1 to 6. 


The best that I had previously been able to do was expressed in a 
former paper,'’ as follows: “When the pre-operative duration is 
expressed in months and the histological appearance resembles 
carcinoma, the prognosis is bad.” It might be conversely con- 
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cluded: “When the pre-operative duration is expressed in years 
and the histological appearance presents no resemblance to cancer, 
the prognosis is good.’’ I wish that that were true, but, unfortu- 
nately, of the latter tumors 33% recur. 

As the reader is doubtless familiar with the histology of the more 
common varieties of the mixed tumors, the details need not be 
repeated. But different lobules of the same tumor- sometimes show 
entirely different structure. Such being the case, the examination 
of one or another lobule, as accident might determine, might 
lead to the tumor being classified one way or another with different 
prognostic conclusions. This may account for some of the seem- 
ingly inconsistent and perplexing behavior of the tumors. But no 
pathologist can examine every part of every tumor; he must rou- 
tinely be satisfied with at best the examination of a few sections 
and form his opinion from them. 

When such examinations are made the tumors can be divided, 
not scientifically but conveniently, into two main groups, in one of 
which the interstitial type of tissue—mucoid, chondroid, hyaline, 
and so on—preponderates, and in the other of which the parenchy- 
matous or epithelial type preponderates. There is no sharp 
line of distinction between the two and the placing of a tumor 
in one or the other class is a matter of judgment. In either 
case, however, there are additional points of interest that may 
attract attention and bear upon the prognosis, such as an unusual 
abundance of the small spindle cells, the unexpected presence of 
epidermal cells with prickles and of occasional epithelial pearls, an 
unusual amount of the gland-like elements that are almost always 
to be found upon the surfaces of the lobules of the interstitial tissue 
tumors, or between their lobules, and the appearance of dilatations 
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Fic. 7.—The canalicular papillary tumor. Case 220. Mrs. L. D., white, female, 
aged 62. The preoperative duration of the tumor was only 1 month. It was 
operatively removed 5 times in 4 years, recurring each time. It finally caused the 
death of the patient though it produced no metastasis. 

Fig. 8.—Canalicular and carcinomatoid tumor. Case 59. M. R., white, female, 
aged 45. The tumor in the left parotid gland was of 5 to 6 years’ duration. She 
had several excisions followed each time by recurrence, the last growing large, enter- 
ing the orbit and invading the cranial cavity with fetal pressure. There was no 
known metastasis. 

Fic. 9.—A carcinomatoid tumor. Case 94 P. L. was a “‘little girl.’ Following 
excision of the tumor, there has been no recurrence in 7 years. 

Fic. 10.—Canalicular tumor, with a few areas like that in the illustrations that 
appear carcinomatous. Case 306. <A. G., aged 49, white, female. For two months 
had observed a small tumor below the left ear. When it was as large as a chestnut 
she had it excised. There has been no recurrence in 3 years. 

Fig. 11.—A mixed tumor metastasis in a cervical lymph node. Case 115. 8. G., 
white, female, aged 15. There has been no return of the tumor 5 years since the 
last excision, 
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of the ducts and canaliculi of the parenchymatous variety, with 
occasional papillary growths extending into them, or the loss of the 
regular tubular pattern and an appearance suggesting carcinoma. 


> 
° 


Figs. 7 to 11. 
t 


This convenient arrangement has been adopted in the following 
lists and tabulations: 


> (tee 4 
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TaBLeE 1.—Grovup A-I. Toe Simpce Intrerstitian Mrxep Tumors WITHOUT 
Histotogic ELEMENTS SUGGESTING MALIGNANCY. 


a. Non-recurrent. 


Preop. Postop. 
duration freedom 
Case. Name. Sex. Age. Color. Side. (yrs.). Size. (yrs.). Remarks. 
1 H. 8. M 24 Ww R s Walnut 26 
2 W. R. M 59)CtC«<“wW R 8 Egg 8 
3 A. R. F 63 Ww L 2 Orange 5 Died of pneumonia. 
4 F. H. F 19 Ww L 3 “Small” 5 Died of pul. tb. 
5 M. E. F 62 Ww R 32 16 Lost at 78 yrs. 
7 E N. F 49 Ww R : 17 
9 A. McC. F 4s WwW L 20 4 
11 H.H. P. F 52 Ww R S s Died of heart attack. 
12 A. R. F 32 B R 4 23 
J.Q. F W L 25 17 
18 E. 8. M 31 Ww H Plum 0 Died of appendicitis. 
22 D. F 39 R 10 
23 E. L. F 42 WwW : 13 
27 E. N. F 50 Ww . 78 15 
34 E. M. F 65 Ww L 32 18 
35 W.#H. M 33 B ’ 6 15(?) 
39 C.J. M 47 Ww L 7 13 
42 M.H. M 62 Ww R 32 3 Died of diabetes. 
44 N. K. M 28 Ww R 4 4 Lost. 
A.C.C, F 51 Ww L 15 15 
64 M 54 Ww L 24 Lost. 
95 B. B. P M 64 Ww R 28 13 Suicide. 
100 J. W. M 37 Ww L 5 2 Lost. 
103 L. H. F 43 Ww 2 32 
105 C.B.N M 34 W 1h 23 
128 J.R. M 34 B L 10 8 
133 A. L. F 31 Ww R 8 7 
136 G.M T M 66 L 2 6 
145 R. L. F Ww 2 
150 W.H. M 43 Ww L “Some 5 Lost 
time” 
152 C.K. F 32 Ww L 10 6 
161 M. A. F 6S Ww ; 10 — 7 
163 E. 8. M 23 Ww R 4 Hen’'s egg 11 
173 M 50 Ww 2 Pea 
209 C. M. F 37 B L 1} Egg 3 
217 E. B. F 51 Ww R 4 Walnut 5 
219 8. G. F 26 OW L 4 Walnut 5 
222 M. L. M 45 Ww R 6 Lemon 7 
227 M. MeN F 41 Ww L 7 Pigeon’s egg 7 
228 EF. B. F 43 WwW R 1 4 
240 E. R. F 26 1 
248 M.C. F 26 Ww L 1} 0 
263 8. 8. M 36 Ww R Walnut 5 
264 8. 8. F 50 Ww L 6 7 
M 59 W L_ 9 7 Died. 
275 ED F 29 Ww L 7 
281 J.G. K. M 27 Ww L ? 7 
283 W.M. M Ww 6 
286 E. M. F 41 Ww R 3 11 
293 F. 8. M 60 Ww R 20 10 
J.D. ons 8 7 
303 G.W. M # W L 3 a 3 to date 
304 F.C. M 2 60WW L 1} Walnut 3 Lost 
313 W.R. M 21 Ww L 10 Walnut 5 
314 R. H. M 28 WwW L 1 Grape 3 to date 
341 V.B. F 42 Ww L 2 Apple 1 to date 
342 H. B. M 55 Ww L 2 neh 3 to date 
350 M. B. F 3 to date 
352 A.C. M 45 Ww L 4 3 to date 
357 A. H. M 35 Ww L 10 oat 3 to date 
361 H. A. F 48 Ww sa 12 ' 5 to date 
382 M.B.T k 53 B R 10 ? 4 to date 


= 
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Name. 


G. 
G. 
A. 
C. 
F. 
E. 


=< 


ZS 


Group 


Age. Color. Side. 


25 
99 
22 


35 


Ww 
Ww 
Ww 


=F 


SAS = 


Preop. Postop. 
duration freedom 
(yrs.). Size. (yrs.) 
L 7 29 
R Ww 7 
3 4 
L 6 Walnut Ree. at once 
L 16 
8 Little lump 1 
R 6 Almond Ree. in 17 
2 se Rec. in 5, 6 
and 8 
R 8 Thumbnail 4 
L 1 Walnut 6 
L Part of 1 Walnut 5 
R 7 
L Small egg -1 
L Ree. no data 
36 Rec. at once 
R 2 4, then no rec. 
in7 
R 7 Hen's egg 
L 1 Lemon 5 
L 8 Walnut 1 
RK Large orange 13 and 21 
R ? 3 
R Ree. at once; 
still has it 
R 3 
2 Walnut Rec. “soon 
after” 
L 2 Walnut 4 
L 12 Lemon 12 
Pe 10 Walnut 10 
R 6 -1 
2 
L Many Walnut 2 
R 2 Ses Ree. after 10 
R_ No data Ree. in 8 mos, 
R 3 Prob. rec. in 3 
R_ No data Ree. in a few 


b. Recurrent. 


511 


Remarks. 


First excision in 1904; 
Ist rec. excised in 
1918; 2d ree. excised 
in 1924; 3d rec. ex- 
cised in 1929. 

Lost. 
Died of Bright's dis- 
ease 22 yrs. later. 

Lost. 


Lost. 
Lost. 


Still has it 5 yrs. after. 


Lost. 
Free for 5 yrs. 


Lost 

Lost. 

Died of pneumonia. 
Had 2d excision. 
Lost. 


Ree. after 21 No rec. after 2d excis. 


Still has the tumor. 

Still has the tumor. 

Second operation in 
7 yrs. 


A-Il. Tue Simpce Interstitian, Mixep Tumors Wits 
Suspicious ELEMENTs. 


1. TUMORS WITH AN UNUSUAL PROPORTION OF CELLS. 
a. Non-recurrent. 


4 


Postop. 
duration * freedom 
Color. Side. — (yrs.). Size. (yrs.). Remarks. 
Ww R 25-30 9 
Ww R 12 3 Died. 
Ww L 1+ Lost. 
Ww ? 30 
Ww 1} 3 
Ww L Several 4 to date 
b. Recurrent. 
Ww Ree. in 3, 10 Lost. 
and 3, then 
free for 12 
Ww L 40 me Ree. in 20 
WwW R 1 Has rec. now 


|| 
Case. Name. Sex. 
6 8. H. 
16 F. 8. M | | 
| daC. r 
53 23 
5S G. 3. 
60 H. 8. 29 
él A.C. 25 
OS H. A. 27 a 
122 M. K. 42 
B. 8. 2 
146 F. B. 30 
4 45 
156 K. 58. 22 
158 J.8. 
167 
178 F. 8. 30 
R.L. 39 
E. H. 
192 8. K. 
193 M 
205 D. J. F “4 
226 A. O'N, 
230 W.M. Lost. 
234 K. 
208 43 Lost. 
346 Lost. 
366 56 
367 1s 
368 55 
369 55 
370 43 
380 2 
381 34 
3M4 28 
406 45 
mos. 
Case. 7 Sex. Age. 
151 H. M 56 
166 E. F 40 
238 M. F 46 
278 H F 20 
304 C. M 26 
386 G. F 67 
| E. daC. 35 
124 ALR. | jl 
162 C. E. 
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2 TUMORS IN WHICH OCCASIONAL, RARE GROUPS OF SQUAMOUS EPITHELIUM WERE 
FOUND, SOME WITH ‘ 


‘PRICKLES,”’ OR EPITHELIAL PEARLS. 
a. Non-recurrent. 


Preop. 
duration freedom 
Name. Color. Side. (yrs.). Size. (yrs.). Remarks. 
M. Mel. 26 : 15 
13 
Walnut 
Hickory nut 
Brazil nut 


Postop. 


Marble 


. Recurrent. 


Olive to 
orange 
Almond 


Died. 
Still has it. 


Came in with a 
recurrence. 


MORS IN WHICH SOME OR ALL OF THE STROMA, 


INSTEAD OF BEING MUCOLD OR 
CHONDROID, CONSISTED OF COARSE HYALINE MORE OR LESS PARALLEL BUNDLES, 


BETWEEN WHICH THE CELLULAR AND GLANDULAR ELEMENTS ARE COMPRESSED; 
Cylindroma IN BILLROTH'S SENSE. 


a. Non-recurrent. 
43 WwW Olive 
74 B R 6 Baseball 
65 Ww R 4 Lemon 


6 

5 
Primary tumor 
not entirely ex- 
cised unchanged 


b. Recurrent. 
L 10 


Still has tumor 
Lost. 


free for 7 


Ree. in, 4,7, 10, 


no further rec. 


25 Lemon 20 


4. TUMORS IN WHICH THE PARENCHYMATOUS OR GLANDULAR ELEMENTS WERE CON- 
SPICUOUS COMPONENTS, WITHOUT ACTUALLY ALTERING THE GENERAL TYPE 
OF THE TUMOR. 


a. Non-recurrent. 
15 


1 Hickory nut 
1 Grape 
b. Recurrent. 


21 
Ree. in 7, 4, 12 
free for 12 
Ree. in 1, 5, 1 Lost. 
5 No ree. in 10 
yrs. 
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Case. 
19 
21 
25 
26 
199 
262 
272 L. B. F 75 W R 20 Last. 
347 M. B. F 19 ; 2 
354 M. M. F 28 Ww L Pe 2 
52 A. 8. F 23 Ww R 7 
169 B. Z. F 42 W L a ae 9 
172 J.M. M 19 Ww 
319 H.S. M 37 Ww 13 
135 E. P. M'N. M 
297 A. W. M 
385 J.T. M 
for 4 
: 46 A.M. F 36 Ww L 
4s B.B. F 39 W R 20 Plum 12 
139 M. K. M 50 L 2 
148 J.P. M 46 Ww L 16 
337 Dr. G. 
24 J. D. M 42 ’ 4 Lost. 
239 M. F. F 45 WwW 4 
280 R. H. M 33 Ww 9 
314 R. H. M . 3 
45 B.C. R. M 43 W L 16 “a's 
49 H. B. W. F 
171 F 47 Ww L 27 ‘ 
273 H. B. M 56 Ww L 5 Plum 


208 


399 


6. TUMORS 
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k. K. 


7. TUMORS IN WHICH OSTEOID OR OSSEOUS TISSUE WAS PRESENT. 


M 


23 


TUMORS IN WHICH SOME SMALL AREAS HAVE SUFFICIENT RESEMBLANCE TO CARCI-— 
NOMA TO ATTRACT ATTENTION AND AWAKE THE SUSPICION OF MALIGNANT CHANGE, 


a. Non-recurrent. 


Preop. Postop. 

duration, freedom 
‘olor. Side. — (yrs.). Size. (yrs.). Remarks. 
Ww L 4 Grape 4 Died. 
Ww L 2 Hickory nut 6 
WwW 2 Died. 

b. Recurrent. 

Ww R 4 Almond 7 Had rec. for 10 


yrs. 
Ww L 2 Walnut 4, then in 10, 3 Lost. 


WHOSE UNUSUAL RICHNESS IN SPINDLE AND SPIDER CELLS SUGGESTS 


BEGINNING SPINDLE CELL SARCOMA OR MYXOSARCOMA, 


TasLe 3.—Grovup B. Toe CaNnacicuLar Tumors. 


M 


20 
39 


23 
18 
19 


a. Non-recurrent. 


Ww R 5 Walnut 5 


Ww L 1} 4} cm. 5 


b. Recurrent. 


Ww R 20 2 fists 1} Died of ree. in 


8 yrs. 


a. Non-recurrent, 

Ww L 4 ery 1 Lost. 
B R 18 Egg as Lost. 
Ww 1 


(These are tumors whose structure is largely parenchymatous, glandular and canalic- 


ular. Some are made up of simple tubules, some of dilated tubules with complex 
vegetations, some have the parenchymatous elements so compacted and crowded 
together as to present a carcinomatoid appearance.) 


Sex. 


1. THE SIMPLE CANALICULAR TUMORS, 


Color. 
w 


a. Non-recurrent. 


Preop. Postop. 
duratio freedom 
Side. (yrs.). Size. (yrs.). Remarks. 
L 20 Olive 5 Lost 
L 2 2)x2}x1}cm. 7 


Walnut 
Long 


. Recurrent. 
R Thumbnail 4 Lost. 
L 27 Rec. Lost. 
times in 7 
R 3 Lemon 1 Lost. 
1} Walnut Sublingual. 
L ? Saw Rec. 3 No recurrence since 1936. 
times 
R 41, again 
in9 
25 Lemon Rec In 20 yrs. has grown to 
“shortly” size of cantaloupe; ex- 
cised again. 


2 Lost. 
;: Only rec. is known to us. 


Case. Name. Sex. Age. I 
33 L. D. M 46 
136 G. M. T. M 66 
210 E. W. F. F 
52 A. 8. F 
215 G. 0. 
lhl 
19%) M. Dik 
229 L. A. 
347 M. P. B. 
Case. Name. Age. 
A. G. 73 
117 40 Ww 
140 R. R. F S1 a ne 20 Peak: Died in 1 yr. of other 
causes than tumor. 
244 I. E. 55 Ww R 4 
240 E. R. F 26 Ww 6 4 
269 L. T 50 Ww L 5 
4il N.8. M ee Sublingual; operated on a 
few mos. ago. 
122 M. K. F 42 Ww 
171 A. F. F 47 Ww 
232 M. M. F 47 Ww 
270 B. J. F 22 Ww 
317 B. H. F Ww 
337 G's case F 44 Ww 
421 J. 8. F .. No data 
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2. THE INTRACANALICULAR PAPILLARY TUMORS. 
a. Non-recurrent. 


Preop. Postop. 
duration freedom 
Case. Name. Sex. Age. Color. Side. (yrs.). Size. (yrs.). Remarks. 
222 M. L. M 45 W R 6 Lemon 7 
334 A’s case F 31 Ww A 5 1} in. 4 
b. Recurrent. 
78 H. M. M 62 Ww R } Died of tumor in about 
7 yrs. 
85 M.8. F 43 P oe 3 rec. in 24 Died of tumor. 
104 M.S. F 1 5 2 rec. in 5 
127 M. D. F 41 27 5 oper. Died of tumor. 
for rec. 
153 F. M. M 41 ss L 20 2 oper. Lost. 
for rec. 
206 M.S. F 37 5 
220 M. D. F ¥ W R yo Walnut Various Oper. after 6 mos., 2 yrs., 
3 mos., 9 mos.; died 
1 yr. later. 
232 M. M. F 47 Ww R 3 Almond i Lost. 
333 L. M. F 20 Ww L 2 ; 1 Died of tumor. 


3. THE CARCINOMATOID CANALICULAR TUMORS, THAT RESEMBLE CARCINOMA TO 
SUCH AN EXTENT THAT IT MAY BE IMPOSSIBLE TO AVOID CONFUSION, 


a. Non-recurrent. 


P. L F Little girl W 

202 C.B.R. F 37 Ww L 1 Almond 9 Six yrs. after excision 
“lump appeared but 
completely disappeared 
under z-rays.” 

308 W R 2 Nex 6 


h. Recurrent. 


59 M.R, F 45 Ww 53 5-6 Walnut Rec. in ]. Died of tumor. 
1,2 
115 8. G. F 10 Ww L 5 oper. in 6 Well 6 yrs. 
236 M. C. W R 6 Rec. ina 
few mos., 
ay 


TaBLeE 4.—Grovup C, Tue Carcinomatoip Mixep Tumors. 


(1 have employed this term to include tumors arising, supposedly, in the salivary 
glands and so closely resembling carcinomas as usually to be classified as such. 
Though some listed below may be carcinomas, they differ strikingly in the particulars 
pointed out.) 


I. Toe Tumors Make THeir APPEARANCE AT A VERY Earty Ae. 

Case 115. 8S. G., white female. The tumor first appeared at 7 years. She 
has had 4 operations for its removal, and has had treatments by Roentgen 
rays and radium packs. She is now 21 years old, and has been without 
recurrence for 6 years, is in good flesh, works as a laboratory technician 
and is regarded as “cured.” 

Case 127. M. D., white female. The tumor was discovered at 4 years. 
She died at the age of 42, having in the course of 38 years, undergone 
6 operations for the excision of the tumor and its recurrences, several courses 
of Roentgen ray treatments, radium applications, divulsion of the fifth 
nerve root for the relief of pain, and having long had facial palsy. The 
tumor never metastasized, though it caused her death. 

Case 197. E.S., white female. The tumor was first observed in early child- 
hood, and was first treated when she was 10 years old. During the next 
45 years ‘various attempts at removal were made without success as the 
tumor always recurred.’’ The last operation was in 1935, since when she 
has “had no more trouble.” 
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Il. Tue Tumors May Have an Extremery Preoperative DuRATION. 
This may support the theory that a “benign mixed tumor,” ‘ becomes 
malignant’’ or undergoes “malignant degeneration.” 

Case 88. M. H., white female, had a small tumor of some kind, ‘cheese 
tumor,’ removed from the parotid region, and 15 years afterward applied 
for treatment because of a recurrence the size of an orange. This was 
treated by radium. After 2 years, 2 nodules, supposed to be metastatically 
invaded lymph nodes, were found in the submaxillary region, and the 
fluoroscope showed some kind of nodules in the lungs. She died 3 years 
later, at home, and no necropsy was performed. She will again appear 
under carcinomas. 

Case 191. G. F., white male, he had a small ‘parotid cyst’’ removed, and 
15 or 18 years later came to the hospital with a tumor the size of a lemon, 
situated in the same place. This was excised. He died, at home, 2 years 
later, but no necropsy was performed. 

Case 252. W. K., white male, had a tumor on the right side of his face for 
15 years before removal. The recurrence seems to have been a carcinoma 
and will again appear under that heading. 


Tue Tumors, Carcinomas, ARE RARELY MBeTAsTATIC. 


Case 86. Mrs. 8. L., white female of 68, had a carcinomatoid canalicular 
tumor, and was said to have metastasis to the cervical lymph nodes. The 
tumor was excised, recurred and was again excised in less than a year. 
She died 10 months later, at home. No necropsy. 

Case 88. M. H., white female, was considered in Section II, with the reason 
for thinking that the tumor was probably metastatic. 

Case 115. S.G., white female, of 21 (see Section I), had an undoubted metas- 
tasis in a cervical lymph node. Histopathologists differed as to whether 
it was a ‘‘mixed tumor’’ metastasis or a carcinoma metastasis. If the latter, 
it is unusual at as early an age as 15 years, and it is equally unusual for 
6 more years to pass without new signs of the presence of the tumor. 

Case 333. Mrs. L. M., white female, of 21, had an intracanalicular papillary 
mixed tumor of the parotid, for which she was operated upon. Facial 
palsy resulted, followed by recurrence of the tumor in about a year. A 
second operation was followed by a second recurrence. A third operation 
was performed, and enlarged cervical lymph nodes were also removed. 
The latter showed only inflammation, no metastasis. A short time after 
the last operation she became unconscious, remained so for 7 days, then 
died. Her family physician interpreted the unconsciousness as due to 
cerebral metastasis, but of this there is no proof, as there was no necropsy. 
It might have been due to embolism or to apoplexy. 


IV. Sureicat Excision Is Sometimes FoLLOWED BY APPARENT “CURE.” 


Case 8 E. C., white female, of 56; 6 years. Walnut size. Died of pul- 
monary tuberculosis 5 years later, without recurrence of the tumor, micro- 
scopic sections of which were thought to be “carcinoma.” 

Case 73. J. MeG., white male, of 21; 2 years. For 2 years had a lump in the 
right side of the neck at the angle of the jaw that was thought to be tuber- 
culous lymph nodes. Excised and examined microscopically, it was found 
to be “carcinoma.’’ The patient never had any recurrence or further local 
trouble and died of pulmonary tuberculosis 7 years later. 


Case 74. D.C., white female, of 30; 1 year. Right side, 6 cm. in diameter. 
The tumor was excised, had a structure suggesting an anaplastic squamous 
carcinoma. The patient is living and well 15 years later, without recur- 
rence. 

Case 76.. J. D., white male, of 50; 2 years. Egg-sized. Excised and re- 
curred within a year. After a second excision there was no recurrence in 
20 years, the patient still living and well. Metastasis was observed in 
cervical lymph nodes, exactly like that in Case 115, and was regarded as 
carcinoma metastasis. Upon later and more careful examination, however, 
they were found to be ‘mixed tumor metastasis.” 
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TaB_Le 5.—Grovur D. THe SaARCOMATOIDS OF THE SaLivary GLANDs. 


1. RESEMBLING MYXOSARCOMA. 
a. Non-recurrent. 
Preop. - 


Postop. 


duration freedom 
Case. Name. Sex. Age. Color, Side. (yrs.). Size. (yrs.). Remarks. 
307 M. F 39 Ww L 1 4} em. 6 
70 I. B. F 65 R 2 Orange No ree. in 


10 


b. Recurrent. 
b4 M.H. F BY] B L 4? Ege 13 Was again excised, with 
rec, and lived a number 
of years; died of pneu- 
moniaat home; nonecr. 


» RESEMBLING SPINDLE CELL SARCOMA. 


a. Non-recurrent. 


Ww R 5 Walnut 5 
R 3 Walnut 5 


215 G. 0. M 


b. Recurrent. 
55 M. Z. 64 Ww R 20 1} After trauma tumor grew 
very rapidly and killed 
in 6 yrs.; no necr. 


3. RESEMBLING LYMPHOSARCOMA, 


Non-recurrent. 
67 L. F. F 28 Ww L } 20 
69 Cc. T. F 40 Ww L 6 10 


outcome seems to show that the tumors were not sarcomas, as reported, but something less important. 
TABLE 6.—CaARCINOMAS. 
Recurrent. 


Preop. 
duration 


Case. Name. Sex Age (yrs.). Remarks. 
79 J.M. M. M 62 I Died of tumor within 1 yr. 
81 E. C. M 75 Died in 3 yrs. 
82 W. W. VanD M 52 , Died—date unknown 
87 A.C. M 60 4 Died, date unknown; sq. cell care.? 
185 J.B. M 59 ve Lost. 
218 J.G. M 41 j Died in 2 yrs. 
299 C.H. F 60 3 Died in 1 yr. 
324 JLN. M 65 | Died few months after operation with a grapefruit- 


sized tumor. 


METASTATIC, 


Recurrent. 


86 8. L. F 68 1 Died; metastasis to cerv. lym. nodes. 
88 M.H F 65 2 Died in 2 yrs.; thought to have had metastasis to 
cerv. lym. nodes and lungs; no neecr.; no excisions. 
116 A. K. F 70 (B) 7-10 Grapefruit-sized primary tumor; died soon after 
Roentgen ray treatments were begun; metastasis 
in cerv. lym. nodes. 
252 W. K. M 68 15 Lived only 2 yrs. after oper.; had metastasis to 
cerv. lym. nodes. 
333 L. M. F 20 2 Died in 1 yr. after 2 rec. and was supposed to have 
had metastasis to brain. but there was no post- 
mortem proof. 


It should be noted that a satisfactory proof of metastasis is given in only Cases 86, 116 and 252. A striking 
contrast obtains between the metastasis in the mixed tumor, as in Cases 78 and 115, who have lived for years after 
the metastasis had occurred, and the carcinoma cases, all of whom with the exception of Case 185 are known to 
have died of the tumor. 


|_| 
6S P.W. F 34 


TABLE 7. 


97 


Totals. 
1 
2 14 
3 (cylindroma) 9 
4 ; 9 
5 (carcinomatoid) 6 
6 3 
7 3 
Totals 150 


Totals. 
17 
2 (papillary intra- 
canalicular) 11 
6 
Totals 34 


Totals. 
13 


Group D (Table 5). 


“Totals. 
Ss 


Carcinomas (Table 6): 


Totals, 
13 


GRAND TOTALS: 


All 


218 
Cases repeated 4 


214 


Totals, 


varieties. 


_ Non-recurrent. 


62 


Non-recurrent. 

6 

9 

3 

5 
3 
2 


3 


93 


Non-recurrent. 


2 
3 
13 


Non-recurrent. 


3 


Non-recurrent. 


6 


Non-recurrent. 


0 


Non-recurrent. 


No. 
35 


Recurrent. 


= 


Recurrent. 


Recurrent. 
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The Percentackt or RecURRENCES IN Eacn Grour. 


Group A-I (Table 1).—The Simple Interstitial Tissue Mixed Tumors: 


%. 


Grover A-IL (Table 2).—The More Complex Interstitial Tissue Tumors: 


Grovur B (Table 3).—-The Racemose and Canalicular Mixed Tumors: 


Groupe © (Table 4).—The Carcinomatoid Mixed Tumors: 


No. 


10 


The Sarcomatoid Mixed Tumors: 


Recurrent. 


Recurrent. 


No. 
2 


%. 
53.0 


81.8 
50.0 


60.0 


%. 
25.0 


Recurrent. 


No. 


13 


% 


100.0 


Recurrent. 
‘No. %. 
103 46.2 
3 


No. of cases 


No. of cases 


No. of cases 
proving 


No. of cases 
proving 


No. of cases 
Proving 


No. of cases 
proving 


26 (12.8%) 
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proving 
fatal. 


0 


proving 
fatal. 


0 
0 
0 
0 
0 
0 
1 


fatal. 
6 


fatal. 


1 


atal. 
13 


fatal. 


| 
= = 34.2 
No. %. | 
3 33.0 
5 35.7 
6 66.0 
4 44.4 
3 50.0 
1 33.3 
i 0 0.0 
|| 57 38.0 1 
| No. of cases 
proving 
No. fatal. 
9 ; 0 
‘ 9 4 
| ; 
21 — 5 
| 
| || %. || 
i |_| 76.0 
= 115 100 46.2 
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TUMORS 


In studying these statistics it is interesting to see that there is 
very little difference in the frequency of recurrence between the 
whole group of Interstitial or Simple Mixed Tumors (3807) and the 
Simple Mixed Tumors devoid of “suspicious”? elements (34.27) 
and that the only substantial increases are in Group 3, the Cylin- 
dromas (Billroth type) (66%) (in which, however, epithelial ele- 
ments play no réle) and Group 5, the Semi-canalicular tumors (50°). 

But between the Interstitial Tumors (Group A) and the Paren- 
chymatous or Epithelial Tumors (Group B) there is an enormous 
difference in the frequency of recurrence—38°% in the former and 
60% in the latter. The highest percentage of recurrences occurs 
in the Papillary Canalicular Group—81.8%. It is even higher than 
in Group C, the Carcinomatoid Group, where it is 76%. 

Of the 57 interstitial or simple mixed tumors that recurred, it is 
interesting to find that with the exception of Case 55 (M. Z.; 64), 
whose tumor resembled a spindle cell sarcoma, and appears in 
Group-A 6 and again in Group D, not one is said to have died of 
the tumor although several of them suffered repeated recurrences. 
In Group B 1, the Simple Canalicular Tumors, we have no data as 
to what became of 5 out of the 9 recurrent cases; but it is note- 
worthy that in Case 337 (44), the tumor was present for 25 vears 
before it reached the size of a lemon and was excised, after which it 
recurred and grew in 20 more years to the size of a cantaloupe, when 
it was again excised 2 years ago. All this is in marked contrast with 
Group B 2, the Intracanalicular Papillary Tumors, that caused the 
death of 4 of the 9 patients. 

It might be expected that Group B 3, the Carcinomatoid 
Canalicular Tumors, would vield the highest percentage of recur- 
rences and deaths because of the possibility that some of them 
might have been carcinomas. However, the percentage of recur- 
rences here is only 50%, and 4 of the 6 cases are living and free of 
the tumor after 6 vears or more. 

Death follows the development and progress of mixed tumors in 
such manner as to show that it is not from carcinoma. A recurrence 
may continue for years, gradually growing larger, and doubling its 
size every 5 years or so, or it may grow rapidly and frighten both 
the patient and the surgeon, so that it is soon subjected to another, 
then perhaps to still other excisions over a period of years; or the 
slowly growing tumor may meet an accidental traumatism that is 
followed by rapid enlargement terrifying to the patient. Such 
enlargement may result from tumor growth, but often depends upon 
internal hemorrhage, necrosis, edema, ulceration or suppuration. 
In a few cases extensions of the tumor have invaded the maxillary 
sinus, the orbit, the pharynx and have even effected an entrance 
into the cranial cavity to cause death by cerebral compression. With 


= 
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large, ulcerated, sloughing and infected tumors, the patients go 
slowly down hill, and hemorrhage from the ulcerated lesions may 
bring about the fatal termination. But the tumor almost invari- 
ably remains local and metastasis is very rare. Indeed, it is only 
known to have occurred in 2 of the cases that we still regard as 
mixed tumors: namely, Cases 78 and 115. If let be, the tumor may 
grow to an enormous size—Cotterill’s patient had a tumor nearly 
twice the size of his head and estimated to weigh about 22 pounds, 
vet was without external ulceration or metastasis. 

It will be remembered that the purpose of the present studies was 
to find criteria by which the examination of a microscopic section, 
supplemented by the case history, might enable the histopathologist 
to make a reasonably accurate prognosis. We have endeavored to 
discover these criteria by calculating the variation in the percentages 
of recurrences attendant upon certain small and great differences 
in the structure of the tumor, but have not succeeded. Remember- 
ing that the great differences in the time elapsing between the pri- 
mary operation and the recurrence in different cases precludes 
accuracy in the results, we are now ready to inquire whether there 
has been any gain in prognostic ability. 

‘To determine this, microscopic slides from about 50 histologically 
varying tumors were given, without identification, to 25 competent 
microscopists by whom they were carefully studied, and notation 
made as to the probability of the recurrence of each. The protocol 
of each case was then compared with the opinion expressed. The 
prognosis was correct in an average of 52% and in error in 48%. 
Five of the group were pathologists of professorial rank; all of the 
others were teachers of pathology or directors of hospital labora- 
tories. The professors did no better than the others. There was 
disagreement of opinion in the case of every slide. The two highest 
percentages of accurate results were 63°. In looking over the 
opinions of these two, one a professor of pathology, the other an 
experienced hospital laboratory director, it was found that they 
agreed upon a number of the cases, but it was also amusing to find 
that of these agreements, half of the opinions were wrong. 

Conclusion. From the present study it appears that something 
more than a simple microscopic examination of a section of tissue 
will be required before an accurate prognosis of a mixed tumor of 
the salivary glands becomes possible. At present our methods are 
no more accurate or scientific than the flipping of a coin. 
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MALIGNANT metastases of the heart are not particularly rare, 
but they are discovered in the great majority of cases at the post- 
mortem table. Our purpose here is briefly to review the literature 
on the frequency and character of the cardiac tumors most often 
encountered postmortem and to enumerate that much smaller 
group of cases which were diagnosed clinically and confirmed by 
later autopsy. 

In 1917 Symmers’ reported that in 5155 autopsies performed at 
the Bellevue Hospital, in 298 cases malignant disease was discovered. 
Of this number there were 5 instances of metastasis to the myo- 
cardium (1.6%). Yater® in 1931 reported 9 cases of tumor of the 
heart and concluded that malignancies of the heart and pericardium 
were rare. Burke! in 1934 reported 14 cases of metastatic involve- 
ment of the heart occurring in 327 patients suffering with malignant 
disease (4.8%). Lymburner* in the same year reviewed 8550 autop- 
sies performed at the Mayo Clinic. In this number there were 
52 secondary tumors of the heart (0.6%), and 4 that were considered 
primary (0.05%). Helwig? in 1935 found among 1000 autopsies 
9 cases in which the heart had been invaded by malignant growth. 
This same writer states that in 41,000 autopsies compiled from world 
literature only 98 secondary metastatic malignancies of the heart 
were discovered. Pollia and Gogol® in 1936 found 29 neoplasms of 
the heart among 1450 malignant tumors discovered in the perfor- 
mance of 12,000 autopsies (2%). Scott and Garvin® in 1939 re- 
viewed 11,100 consecutive autopsies. Among this number were 
discovered 1082 cases of malignant tumors, of which 118 were found 
to have metastasized to the: heart or the parietal pericardium 
(10.9%); 49% of this number were due to the invasion by a carci- 
noma primary in the bronchus or breast. Lisa, Hirschhorn and 
Hart? in 1941 reported 4 tumors of the heart, 1 of which was diag- 
nosed before death. 

Because of a growing understanding of the symptoms produced 
by cardiac malignancy there is a steadily increasing number of 
patients with tumors of the heart, the nature of whose disease is 
diagnosed antemortem. A search of the literature on this subject 
reveals that 20 such cases are recorded. These cases are set down 
below. 
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Of these 20 cases, 13 were sarcomata and 7 carcinomata. Of the 
former group, 3 cases were classified as neuroblastoma, melano- 
blastoma and myeloblastoma, respectively. In 5 instances the 
primary tumor involved the bronchus or lung, 4 the tissues of the 
head (ear, cheek, nose and frontal bone), 1 the uterus, 1 the adrenal, 
| the liver, 1 the femur, and 1 the mediastinum. Twice the tumor 
was thought to be primary in the heart. Twice the location of the 
source of the metastasis was not stated. In these 20 cases it is 
interesting to note that the right auricle alone was very frequently 
the site of the malignancy (9 cases). Whenever the right heart is 
involved, the interventricular septum is quite likely to share in the 
process and the conduction system of the heart then is apt to be 
embarrassed (9 cases). The left ventricle in this series was involved 
in 7 instances, in 2 of which the malignant process had extended 
from the right heart through the interventricular wall to largely 
affect the mitral valve. 

The superior vena cava was invaded and partially obstructed in 
3 instances and the pulmonary artery in 1. The pericardium shared 
in the process in 9 cases. 

The clinical pictures presented by a patient suffering with a heart 
tumor as suggested by Yater fall into two groups. In one, these 
symptoms but little suggest the true nature of the changes present. 
Suth patients are prone to exhibit signs of sudden and unexplained 
temporary cardiac failure of a congestive nature. Again the picture 
is that which suggests a subacute bacterial endocarditis; or finally 
the patient may experience a sudden and unexpected death. 

In the second group, the signs and symptoms point more definitely 
to the existence of a cardiac new growth. Various abnormalities 
of cardiac rhythm are commonly met, such as auricular fibrillation, 
some degree or variety of block, extrasystoles, or paroxysmal tachy- 
cardia. Again congestive heart failure developing without apparent 
cause in a patient hitherto suffering with carcinoma or a rather 
quickly forming pericardial effusion often of a hemorrhagic nature 
may occur. Perhaps the most suggestive finding is a fixation of the 
right border of the heart as shown by the fluoroscope. As has been 
hitherto remarked, a patient known to be suffering with a malig- 
nancy anywhere, but particularly in the adrenals, bronchi, lungs or 
bones, who develops paroxysmal auricular tachycardia, fibrillation 
or flutter, a bundle branch or any degree of A-V block or an Adams- 
Stokes syndrome should be diagnosed as having cardiac malignancy 
when no other explanation such as the existence of rheumatic or 
arteriosclerotic heart disease, toxic states or a history of an old 
coronary infarction is present. As to the electrocardiographic find- 
ings present, Barnes believes that the most helpful information is 
thus secured when the neoplasm involves the ventricles. Neverthe- 
less, as in the case to be reported, conduction defects are noted 
very frequently when the auricles, especially the right, are invaded. 
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When and if the ventricles are invaded without conduction inter- 
ference the electrocardiographic picture may be mistaken for that of 
an ancient coronary infarction. One of us (J.C. D.) has reported a 
case in Which attention was directed to the possibility of the exist- 
ence of a cardiac malignancy, even though the presence of a primary 
lesion was unexpected, on account of the fixation under fluoroscopic 
examination of the right border of the heart. The occurrence of 
Adams-Stokes syndrome is not frequent. When such a picture is 
encountered, however, especially if such attacks are repeated, and 
more particularly if a more or less distantly located malignancy 
exists, a cardiac metastasis should certainly be considered. We 
now wish to record a case, the twentieth we believe in the literature, 
in which a cardiac malignancy was diagnosed before death and its 
presence later confirmed by autopsy. 


Case Report. E. J. D., female, aged 32, was first admitted to the hospi- 
tal on July 20, 1932, at which time a perineal repair with cervical dilatation 
and resection of tissue for biopsy were performed. Histologically, no evi- 
dence of malignancy was discovered at this time. 

On October 27, 1938, the patient was again admitted to the hospital with 
a history of a uterine hemorrhage occurring at intervals during the past 
3 months. On vaginal examination, the cervix was found to be nodular 
and friable and bled easily on palpation. A cervical biopsy was reported 
as adenocarcinoma with infiltration of the endometrium. 

On November 9, 1938, under ether anesthesia, a hysterectomy was per- 
formed by the abdominal route. The patient then received a series of 
treatments by deep Roentgen ray therapy, in all 875 r being given. She 
was discharged from the hospital on November 24, 1938. , 

On April 12, 1941, this patient was again admitted to the hospital com- 
plaining of increasing cough and breathlessness and swelling of the neck and 
breasts. About 8 months before admission a bilateral swelling of the neck 
was first noticed. This was then identified as an adenopathy of both the 
superficial and deep cervical chains. The patient was now very orthopneic, 
her face being swollen and cyanotic. Her neck exhibited the typical 
“doll’s neck”’ distribution of fat. 

The skin was edematous over most of the upper trunk, the breasts par- 
ticularly being doughy and cyanotic. Greatly dilated veins were observed 
over most of the anterior chest, especially below the clavicle on the right 
side. The right arm was greatly swollen while the left arm was relatively 
free of edema. Over both bases, below the eighth rib, there was flatness 
on percussion and breath sounds here were moderately suppressed. The 
liver and spleen were not palpable. There was no edema of the lower 
extremities, 

The patient soon was unable to breathe with any ease unless the body 
was flexed at the waist. The skin surface of the chest became more deeply 
cyanosed through which engorged veins stood out like bluish cords. The 
heart though difficult to outline seemed enlarged both to the right and left. 
The sounds were of poor quality. Premature contractions were frequent. 

The magnesium sulphate and ether times on the left side were 25 and 
18 seconds respectively. The venous pressure was 35 mm. blood in the 
— arm, the right arm being too edematous to permit the performance of 
this test. 

On April 19, 1941, 1200 and 1300 ec. of a yellow, turbid fluid were with- 
drawn from the right and left pleural sacs respectively. A cell block of 
chest fluid was diagnosed as metastatic carcinoma. 
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An electrocardiographic examination on April 16, 1941, showed sino- 
auricular block. 

Based on the above history and the following physical findings, a diagno- 
sis of malignant metastasis to the superior mediastinum involving the vena 
cava superior, the right heart, the pleura, the cervical lymph glands was 
made. 

(a) Evidence of obstruction of the return flow of blood from the head 
and upper chest (superior vena cava). 

(b) Interference with the conduction system of the heart (sino-auricu- 
lar block). 

(c) Signs of metastasis to the pleura. 

The patient died on April 22, 1941. Autopsy revealed metastasis to the 
skin of the neck and upper chest (carcinoma en cuirasse), the cervical lymph 
nodes, the superior vena cava producing almost complete obstruction, the 
pericardium, and the roof of the right auricle. The right ovary and right 
adrenal showed carcinomatous infiltration. 


Comment. That the patient was afflicted with a malignant uterine 
tumor was known almost 3 years prior to her death. But the picture 
of a venous obstruction became most prominent upon her last admis- 
sion to the hospital. The occluding lesion was anatomically located 
antemortem at a point where the superior vena cava and the right 
and left azygos veins approach each other, or just at the auricular 
junction with the superior vena cava. This was indicated by the 
greatly swollen neck and face and the existence at the same time 
of greatly distended veins over the anterior chest on the right side 
descending to the level of the fifth rib. A fixation of the right 
border of the heart was not noted because only the right auricle was 
‘ pan P 
invaded at its uppermost point. The sino-auricular block was 
very strong evidence that the cause of the venous obstruction was a 
metastatic invasion of the cardiac auricle especially at the point of 
entrance of the superior vena cava. 

Summary. 1. A case of malignant metastasis to the heart was 
presented. 

2. The 20 cases of heart malignancy which we were able to dis- 
cover in the literature which had been diagnosed antemortem and 
confirmed at autopsy were enumerated. 

3. The signs and symptoms which indicate the presence of a 
malignant invasion of the heart were discussed. 
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CONDITIONED REFLEX THERAPY OF ALCOHOLIC ADDICTION. 
V. FOLLOW-UP REPORT OF 1042 CASES. 


By L. M.D., 
RESEARCH DIRECTOR, SHADEL SANITARIUM, 


LeMeRE, M.D., 
CONSULTING PSYCHIATRIST, SHADEL SANITARIUM, 


R. Broz, M.D., 


MEDICAL DIRECTOR, SHADEL SANITARIUM, 
AND 
Paut O'HoLLAREN, M.D., 


ASSOCIATE MEDICAL DIRECTOR, SHADEL SANITARIUM, 
SEATTLE, WASH. 


(From the Shadel Sanitarium for the Treatment of Chronic Alcoholism.) 


‘Tue method and a preliminary survey of the results obtained in 
the treatment of 685 cases of alcoholism by a conditioning pro- 
cedure have been published.' A follow-up report is made at this 
time in order to present additional data covering a larger series of 
1042 cases over a somewhat longer observation period of 5} years. 

Results. ‘The summary of data shown in Table 1 includes only 
those patients known to be living in a conventional environment 
and whose exact status as regards the drinking of alcoholic beverages 
has been determined either by direct contact or through other 
reliable channels. It should be mentioned that this series includes 
only the results of the original treatment. Patients who have 
relapsed following the initial treatment are classed as failures, even 
though some were subsequently retreated and are not drinking at 
this time. The term “abstinence” as used in the presentation of 
these data indicates that the patient has refrained completely from 
alcoholic imbibition of any kind or amount from the time of treat- 
ment to the present. The term “relapse” indicates that the 
patient had indulged in alcoholic drink to some degree even though 
his relapse was not followed by return to a habitual type of drinking 
in all cases. A few cases who attempted to drink out of curiosity 
and were prevented because of the conditioned reflex that had been 
established, and who have remained abstinent since, are classed as 
abstinent. It may be seen that the data are presented by 6-month 
periods which include all the patients treated during that particular 
period. 

Of the total series of 1042 cases, it was found that the exact 
status of 168 patients was unknown on December 31, 1940, the date 
on which the survey was based. Forty-three patients of the series 
had died and 4 had been confined to mental institutions subsequent 
to the completion of treatment. The remaining 827 patients were 
found to have shown 532 cases of abstinence (58.6%) and 295 
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relapses (41.4%). If the data are considered from the standpoint 
of elapsed time following treatment, it is seen that among the 
170 patients treated during the most recent 6-month period (the 
last half of 1940) there are 85.9 abstinent and 14.1°% who relapsed. 
Of 115 cases treated during the first half of 1940, 76.59% remain 
abstinent and 23.5% have relapsed. During the last half of 1939, 
S5 patients were treated, of whom 61.2% remain abstinent while 
38.8% have relapsed. Seventy-seven patients were treated during 
the first half of the same year and 62.1% of these cases remain 
abstinent. Abstinence is found in 57.8% of the 59 cases treated 
during the last half of 1938 and 58% of the 62 patients treated dur- 


Table I 
30+ Showing the percentage of patients 
remaining abstinent in relation to 

—_ elapsed time following the completion 
S of treatment Each column represents 
70> a six month period 
3 
Seo! 
50+ 
40+ 
85.9% | 76.5%)61 2 %|62.1%| 57.8%) 58.0% 52.4 7.2% 40.2% 
830+ 
204 

10+ 


1940 1939 1938 1937 1936 1935 


ing the first half of the same year. In 1937, 63 cases were treated 
during the latter half of the vear and 52.4% of these patients 
remain abstinent, as did 57.4% of the 54 patients treated during the 
first half of the same vear. Data concerning the 1936 cases show 
46.7% abstinent among 45 cases for the last half of the year. 
Among 44 patients treated during the last half of 1935, there is 
found to be 40.2% of abstinence at this time. The last-mentioned 
group consists of the oldest of the entire series from the standpoint 
of elapsed time since the original treatment. 

It is interesting to note in passing that of the original series of 
1042 cases, there have been 43 deaths since treatment had been 
completed. This is considerably higher than the death rate for a 
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similar age group of the population at large. Of the 43 deaths 
listed, the cause was unknown in 19 instances. ‘Twelve met death 
through violent or accidental means. Two cases died of pneu- 
monia, | of influenza, 3 of heart disease and | died postoperatively. 
‘There were 2 suicides. Three deaths were considered to be of the 
result of treatment, giving a mortality of 0.28% for the series. Of 
the last-mentioned deaths, 2 died of a previously unsuspected coro- 
nary disease and | of congestive heart failure. Two patients expired 
during the delirium tremens first appearing several days after treat- 
ment had been instituted, and these deaths were considered as not 
being the result of treatment. 

Only 4 cases in the entire series have been confined to mental 
institutions following treatment. This fact would seem to indicate 
on the whole a rather satisfactory mental adjustment of the patient 
to a life of sobriety following treatment. 

Discussion. In the original publication of this method, an arbi- 
trary criterion of cure was defined as total abstinence from alcohol 
of all kinds for a period of 4 years following completion of treat- 
ment. A cure expectancy of about 60% was postulated on the 
basis of the statistical evidence available at that time. It is now 
possible to present definite information concerning the percentage 
of cures obtained by this method according to the above criterion 
for it should be noted that all of the 142 cases treated prior to 
January 1, 1937, have been observed for from 4 to 5 years since 
treatment was given. Examination for the data concerned with 
this particular group reveals that 78 patients have relapsed and 
(4 have remained abstinent. It may thus be stated unequivocally 
that on the basis of 142 cases observed for a period of from 4 to 
5} years, 44.7% were cured according to the above criterion. It 
is felt, however, that this figure represents a rather unfair picture 
of the results actually obtained by this method for the following 
-reasons: (1) The cases available for study at this time who were 
treated 4 years ago, or longer, are those who were treated in a 
more or less experimental fashion before numerous technical minu- 
tie were appreciated and developed and as a result numerous errors 
of technique were committed. (2) Patients who died prior to the 
completion of the fourth year of abstinence following treatment 
cannot be classed as cured, even though they had remained abstinent 
up to the time of their death. It may thus be appreciated that a 
patient who relapses immediately becomes a statistical liability 
regardless of whether he dies or not, whereas a patient who remains 
abstinent but dies before the criterion of 4 vears of abstinence is 
fulfilled may at best be classed as an unknown result. (3) No credit 
is here assumed in those cases who relapsed following the original 
treatment but who are now abstinent following retreatment. It 
should be emphasized that the 44.7% of cures claimed relates only 
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to the results following the original treatment and does not include , 
any benefit derived from subsequent retreatment. (4) A recently 
developed reinforcement technique? which shows promise of mark- 
edly enhancing the percentage of cures by this method, was not 
practised on any member of this group. (5) It should be noted that 
the consideration of available material does not conform to the 
criterion of cure on the basis of only 4 years of observation, for some 
members of the group report have been observed for as long as 
54 years. While the actual percentage of cure would have been 
somewhat higher if the survey had been terminated at the end of 
the fourth vear in all cases, the figures as presented show that the 
possibility of relapse cannot be neglected even after a patient has 
completed the fourth year of abstinence following therapy. As 
has been mentioned by others, there is probably no time limit for 
potential relapse. 

Compared to the entire series, the 142 cases available for a 4-year 
survey are too few to form the basis of an absolute conclusion as 
yet. 

While the actual figure for cure is somewhat less than was 
originally postulated, it is far from discouraging when compared 
to the figures submitted by others using other methods of treat- 
ment.* In view of the preceding discussion, it may be seen that 
the figure of 44.7% of cures following the conditioned reflex therapy 
is the minimum that may be expected providing a proper treatment 
technique is developed. Any change in this figure should be for 
the better as the method is studied further and improved. It should 
not be necessary to point out in addition the economic advantage 
to the patient of a prolonged period of sobriety following treatment 
although eventually he may relapse and be classified as a failure 
for statistical purposes. 

Summary. 1. A series of 1042 patients suffering from chronic 
alcoholic addiction who were treated by the conditioned reflex 
method is reported. Of the total series, it has been found that 
58.6% of the cases are abstinent at the present time and that 
41.4% have relapsed. 

2. In 142 patients who had been observed for 4 years or longer 
following the completion of treatment, it was found that 44.7% 
had remained abstinent to the present time and 55.3% had relapsed. 
This group of patients satisfy the original criterion which requires 
4 years of abstinence following the completion of treatment before 
a cure may be assumed. 


REFERENCES. 
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CLINICAL STUDIES WITH THE AID OF RADIOPHOSPHORUS. 


Il. THE RETENTION OF RADIOPHOSPHORUS BY TISSUES OF 
PATIENTS DEAD OF LEUKEMIA.* 


By L. A. Err, M.D., 


WILLIAM R. KENAN, JR., PELLOW AND RESEARCH ASSOCIATE, CROCKER RADIATION 
LABORATORY, CLINICAL INSTRUCTOR IN MEDICINE, UNIVERSITY OF 
CALIFORNIA MEDICAL SCHOOL, BERKELEY, CALIF. 


‘Tir purpose of this paper is to present the concentrations of radio- 
phosphorus (P®) present in various tissues of 32 patients dead of 
leukemia,' | of neuroblastoma and 1 of chloroma. (The blood find- 


ings of the latter 2 presented myeloid and monocytoid leukemoid 
reactions respectively.) 


Methods and Materials. The radiophosphorus was produced by the 
Berkeley cyclotron.2. Some of the patients had received single doses of 
radiophosphorus before death but the majority had received multiple doses. 
None of the patients had been embalmed. From none of the small pieces 
(5 to 20 gm.) of tissue removed was the contained blood washed out. The 
pieces of tissues were weighed, placed in crucibles, ashed at 400° C. and 
assayed for radioactivity by use of an electrometer. 


Results. ‘The results are listed in the accompanying table and 
are expressed in microcuries per gram of wet weight of tissue 
assayed. Each determination was corrected for the rate of decay 
of radiophosphorus (the half-life of which is 14.3 days) to the date 
of death. Two qualifications of the results must be mentioned: 
The majority of the patients were in the terminal stages of their 
disease processes and they received “therapeutic” and not “ tracer”’ 
doses of radiophosphorus. Both of these factors would alter deduc- 
tions drawn about phosphorus metabolism of tissues. 

Discussion. Because of innumerable variations, such as (a) age, 
weight, basal metabolic rate and diet of the patients; (b) differences 
in the types of leukemic processes of the patients; and (c) differences 
in the amounts and the routes of administration of radiophosphorus, 
for which corrections were not made, few comparisons of findings 
are possible, although a few generalizations can be made. Too, it 
is well known that organs are not uniform in structure or function, 
and therefore it must be pointed out that the figures of the table 
are frequently averages of aliquot samples. t 


* This work was aided by a grant from the National Advisory Cancer Council. 

+ For example, in Case 99, the average retention of radiophosphorus of three 
different pieces of sternum (0.0852, 0.0813 and 0.0940) was 0.0868 u/gm.; of two 
different pieces of kidney (left kidney, 0.151, and right kidney, 0.136), 0.143 u/gm.; 
of two different pieces of spleen (0.0881 and 0.0855), 0.0868 u/gm.; of two different 
pieces of lung (left lung, 0.0392, and right lung, 0.0663), 0.0527 u/gm.; and of five 
pieces of chloromatous tumor (retrobulbar tumor, 0.122; peri-adrenal tumor, 0.149; 
peripancreatic tumor, 0.156; mediastinal tumor, 0.146; and tumor about urinary 
bladder, 0.125), 0.139 
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In those patients (as in Cases 41, 70, 84) who had received 
radiophosphorus many days before death, the concentrations of 
P* were frequently greatest in the osseous tissues, while in those 
(as in Cases 10, 39, 64) who had received radiophosphorus just 
before death, the concentrations of P* were greatest in such tissues 
as the bone marrow, lymph nodes, spleen and liver. These findings 
suggest that radiophosphorus is first utilized by the more rapidly 
metabolizing tissue or those most frequently infiltrated with leu- 
kemic cells and that later it finds its way to the bones. Of the tis- 
sues that are constantly producing cells, such as skin, ovaries, testes 
and marrow, in only the latter did radiophosphorus concentrate in 
significantly large quantities. It can be observed, also, that heart 
muscle retained P® in greater quantities than did abdominal, dia- 
phragmatic, intercostal, tongue or uterine muscles. The central 
nervous system retained relatively small concentrations of radio- 
phosphorus. The cerebellum, however, retained more P® than the 
cerebrum, which may or may not be due to the greater proportion of 
gray matter in the cerebellum. * 

When the number of days between the last dose of P® and death, 
and the amounts of the last dose of P® are similar, one can observe 
that the tissues retained comparable amounts of radiophosphorus 
regardless of type of leukemia or leukemoid reaction (compare 
Cases 6, 19, 53 and 96). Using the same criteria, tissues of acute 
and chronic forms of the same type of leukemia retain comparable 
amounts of radiophosphorus in some (compare Cases 6 and 19, 63 
and 90), but not in all instances. Of 3 cases (Cases 55, 65 and 85), 
who received single doses of radiophosphorus 17 to 20 days before 
death, the tissues of the child (Case 55) who received P® intra- 
venously retained more radiophosphorus than those of the other 
2 cases which had received orally much larger doses of P®. Among 
many explanations, this increase in retention may be due to the 
route of administration of P®, to the acuteness of the leukemic 
process or to the immaturity of the patient. 

In 1 instance (Case 16) the patient was moribund when the P® 
was administered and the tissues of this case retained relatively small 
amounts of radiophosphorus. 

The results and generalizations are confirmatory of those found 
previously in mice.’ + 

Summary. The amounts of radiophosphorus (following its oral 
and intravenous administration) retained by various tissues of 
32 patients dead of leukemia, are presented. These findings sug- 
gest how phosphorus is quantitatively distributed in the tissues of 
persons dead of leukemia at various intervals of time and under the 
conditions mentioned after its administration; and demonstrate 

* In Case 99 an aliquot portion of the cerebrum contained 0.0302 u/gm.; but the 


gray matter of the cerebrum contained 0.0404 »/gm. while the white matter contained 
0.0188 
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that radiophosphorus concentrates in greatest quantities in those 
tissues which are most frequently infiltrated with leukemic cells. 
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AN OBJECTIVE METHOD OF DETERMINING BLOOD VELOCITY 
(FLUORESCEIN METHOD.*) 


By Davip B. Fisupack, M.D., 


PATHOLOGIST AND ASSISTANT IN MEDICINE, 


Samuent A. Gurrmanx, Pu.D., M.D., 
HOUSE PHYSICIAN, 


AND 
Epwin B. ABprRamson, M.D., 


ASSISTANT IN MEDICINE, JEWISH HOSPITAL, 
PHILADELPHIA, PA. 


IN recent years, attention has been directed toward determining 
the velocity of bloodflow (circulation time) in health and disease. 
The most satisfactory methods are subjective in nature, that is, the 

‘patient states when he feels a certain sensation after the injection 
of some foreign substance into the blood stream.'***"™ The unre- 
liability of this procedure is apparent because the observer depends 
on the patient who may be slow in cerebration, or unable to under- 
stand what reaction is to be determined for an end point. Such a 
method cannot be used in small children, comatose, anesthetized, 
mentally ill and moribund patients. An objective method of deter- 
mining circulation time would therefore have certain advantages. 

With these factors in mind, various objective methods have been 
reviewed. These procedures have been either complex or unreliable. 
They include the following: 

In 1820, Hering!’ injected potassium ferrocyanide into the jugular 
vein of animals. He was able to note how many seconds it took 
the potassium ferrocyanide to reach the jugular vein on the opposite 
side by adding perchloride of iron which gave a blue reaction. 

In 1912, Bornstein® used carbon dioxide inhalations. This method 
was supposed to measure the velocity of the blood from the pul- 
monary capillaries to the respiratory center and was dependent for 
its end point on the first deep breath. 

In 1922, Koch® described an objective method using sodium fluo- 
rescein. This method consisted of injecting 1 cc. of a mixture con- 
taining fluorescein 2 gm., sodium bicarbonate 4 gm. and distilled 


* This study was aided by a grant from the Jewish Hospital Research Fund 
Philadelphia, Pa, 
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water 120 gm. Samples of blood were then removed at 5-second 
intervals and collected in oxalated tubes. The first appearance of 
the dye in these tubes was then determined. 

In 1927, Blumgart and Weiss* described a radium emanation 
method. Small non-toxic doses of radium emanation were injected 
into the blood stream and its arrival at various points in the circula- 
tion was detected by a sensitive device (Geiger counter) to pick up 
the emanations as they arrived. 

In 1929, Weiss, Robb and Blumgart' deseribed a method using 
histamine. This depends upon the development of an intense flush 
of the face and neck caused by the arrival of the histamine in the 
blood vessels in the skin. 

In 1930, Lian and Barras'® used 2 cc. of a 5% solution of fluores- 
cein intravenously in the right arm and withdrew the blood from the 
vein in the left arm at the end of 5- to 10-second intervals. Their 
normal circulation time from arm to arm was 30 seconds. 

In 1936, Moore and Kinsman" used an aqueous solution contain- 
ing 300 mg. of brilliant vital red and injected this into an arm vein. 
They then collected samples of blood from the femoral artery at 
stated intervals and determined the amount of dye in the blood 
samples. 

In 1939, Stead and Kunkel” and some years prior to this Blum- 
gart and Weiss‘ described a method using sodium cyanide. They 
injected 0.2 to 0.4 ce. of a 2% solution of sodium cyanide (4 to 8 mg.) - 
and the time interval for the first deep breath was recorded. This 
method measures the time interval actually to the carotid sinus and 
depends on the degree of sensitivity of the sinus for its effect. 

In 1940, Berliner? determined the circulation time using 0.5 cc. 
of a 1% solution of alpha lobelin intravenously. This method, like 
the cyanide method, is an arm to carotid sinus time, and the end 
point is dependent on the patient’s coughing, or developing a 
strangling sensation. 

It thus becomes apparent that the objective methods described 
to date are either complex, not entirely reliable, expensive, require 
unusual technical proficiency or are even dangerous. It was with 
these factors in mind that one of us (D. B. F.) sought for a simple 
method, using a dye with a minimum toxicity. Fluorescein solu- 
tions (10% and 20%) were found to give the best color reactions. 
This procedure was employed in rabbits in over 150 experiments, 
using up to 25 ce., without noting any deleterious effects. 

In 1940, Gifford’ reported that he used 10 cc. of a 10% solution 
of sodium fluorescein intravenously in humans as an aid to ophthal- 
mic diagnosis and treatment. He concluded that it was non-toxic 
and produced no unpleasant symptoms in the patient. This con- 
firmed our previous findings. 


Method. The test for circulation time is done as follows: Using sterile 
precautions, an 18-gauge needle attached to a syringe containing 4 ce. of a 
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10°, or preferably 3 ce. of a 20°% sodium fluorescein* solution is inserted 
into the antecubital vein of the arm. The room is then darkened, and the 
fluorescein injected rapidly into the vein. The assistant, using a portable 
ultraviolet source with a Wood's filter, directs the light to one of the eyes 
of the patient, observing the palpebral conjunctiva, The first appearance 
of a brilliant yellow color in the lower palpebral conjunctiva is the end 
point. The end point is sharp, especially if the room is dark. The time 
elapsed from the moment of injection to the appearance of the dye in the 
eye is recorded. 

Thus, the circulation time from the antecubital vein of the arm to the 
conjunctiva of the eye is accurately determined. 


Results. ‘This circulation time test was done in over 50 patients 
with supposedly normal hearts or patients with fully compensated 
cardiac disease. The time varied from 7 to 15.6 seconds. 

In another group of patients with cardiac disease undergoing 
decompensation, the circulation time varied from 16 to 25 seconds. 
One cardiac case with marked decompensation had a circulation 
time of 45 seconds. 

No untoward reactions occurred in any of the patients. 

In 4 patients, when the dye was inadvertently injected outside the 
vein, there was but very little pain, and no inflammation or slough- 
ing resulted. No treatment was instituted, and the injected mate- 
rial disappeared within a few days. 

In another group of cases, magnesium sulphate was used to meas- 
ure the circulation time within several days prior to the injection of 


fluorescein. As will be noted in the following table, the results were 
somewhat similar. 


Tasie 1—Comparative Crrcucation Times (Mac. SuLPHATE-FLUORESCEIN) 


Mag. Fluores- 
sulph. cein 
Patient. Sex. Age. Diagnosis. (sec.). (sec.). 
L. S. M 66 Arteriosclerotic heart disease 13 21.3 
H. 8. M 47 Carcinoma of lung 10 9 


F. B. M 60 Diabetes mellitus 


11.2 


N. 8. M 70 Carcinoma of stomach 10 6 


K. 8. M 30 Constrictive pericarditis 11 11.4 


Psychoneurosis 


Arteriosclerotic heart disease, mitral 
and aortic insufficiency 17 
M. H. M 14 Intestinal allergy 12.6 13 


13 
48: M 28 Acute rheumatic fever, lues, partial 12 15.2 
heart block 11.5 
* §..B. M 51 Hypertensive heart disease 13.2 16.6 


The reason for the slight difference between the circulation times 
for magnesium sulphate and fluorescein is because they were done 
on different days and the circulation time may vary from day to day. 


* The 20% sodium fluorescein solution in distilled water was filtered with filter 
paper and autoclaved for 20 minutes. 
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10 
12 

13 

R.R. M 40 14 11.5 
11 
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‘Two successive readings were usually done with the magnesium 
sulphate. 

To offset the normal variation in the circulation time from day to 
day, another group of patients received calcium gluconate (5 cc. 
neocalglucon) and fluorescein (4 cc. 10° sod. fluorescein solution) 
simultaneously. 


TABLE Time—Catcium GLUuCcONATE 
SIMULTANEOUSLY 


AND FLUORESCEIN 


Fluores- 


Patient. Diagnosis. 


EP. a. M 71 Hypertensive heart disease 22.0 22.0 
i... Bs M 55 Encephalitis 14.8 14.8 
a; B. M 79 Carcinoma of stomach 26.0 27.0 
. 1 month later 13.0 13.0 
H.S M 62 Coronary sclerosis 13.0 13.0 
L. G. M 33 Hyperthyroidism 11.0 15.6 
J. G. M 60 Acute cardiac decompensation 27.0 28.2 
M. M. KF 70 Hypertension, pulmonary cyst 13.8 13.8 
N. K M 11 Gastro-intestinal allergy 12.0 12.0 
L. T M 57 Lymphoblastoma 17.0 19.6 
M 69 Peptic ulcer 9.5 11.5 
A.G. M 35 Thyrotoxicosis 10.6 15.0 
M. K. M 52 Lobar pneumonia 12.8 12.8 
H.8. M 55 Carcinoma of rectum 11.6 11.6 
Cc. G. M 70 Buerger's disease 22.4 22.4 
S. L. M 85 Complete heart block 28.6 28.6 
D.Q. M 67 Diabetes mellitus 19.0 19.0 
i. M 60 Gastro-intestinal malignancy 16.0 16.0 
W.H. M 50 Carcinoma of lung 21.0 21.0 
M. W. M 63 Buerger’s disease, hypertensive heart 24.0 26.6 
disease 
M 70 Duodenal ulcer, hyperthyroidism, 95 9.7 


carcinoma of urinary bladder 


In this series of 20 cases, only 2 showed variations of more than 
3 seconds between the calcium gluconate and fluorescein circulation 
times. Both of these were cases of hyperthyroidism. Since the 
fluorescein method is objective and the calcium gluconate method 
subjective, it is of interest to have found that they give similar 
results. However, in those patients who are slow in cerebrating, 
unconscious, mentally ill, moribund, and so on, calcium gluconate 
cannot be used. Fluorescein is being used in stich cases and a 
reliable circulation time is being obtained. Patients with malig- 
nant tumors who are undergoing general refrigeration are being 
subjected to the fluorescein circulation time test. These studies 
will be reported later. 


Refrigeration. 


Before During 


Patient. Sex. Age. Diagnosis. (sec.). (sec.). 
N. L.* M 68 Primary carcinoma of rectum, gen- 9.4 17.6 


eralized metastasis. 


* By courtesy of Dr. Lawrence W. Smith and Dr. Temple Fay. 


Summary and Conclusions. 1. A new objective circulation time 
test has been described, using fluorescein. 


Ca. 
glucon. cein 
(sec.). (sec.). 
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2. The data obtained indicate that the method is reasonably 
simple, not harmful to the patient, and reliable as indicated by 
comparison with other methods. 

4. This method is of particular advantage in determining the 
blood velocity in small children, comatose, anesthetized, mentally 
ill and moribund patients. 

4. In patients with normal hearts or fully compensated cardiac 
disease, the circulation time varied from 7 to 15.6 seconds. In 
another group of patients with cardiac disease undergoing decom- 
pensation, the circulation time varied from 16 to 25 seconds, one 
being 45 seconds. 


We wish to thank Miss Annette Spear for her valuable assistance. 
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No group of ambulatory patients presents greater difficulty of 
management than the psychoneurotic group. It comprises a high 
percentage of all patients, and is peculiarly vulnerable to the multi- 
plicity of doctors and special clinics encountered in a large teaching 
hospital. The psychoneurotic patient finds himself between a Scylla 
and Charybdis: on the one side is the physician who either through 
ignorance or personal prejudice overlooks the important psycho- 
biologic factors, and, searching endlessly for some organic basis 
for the patient’s complaints, increases the latter’s insecurity and 
exhausts his resources. On the other side is the psychiatrically 
minded, if not psychiatrically trained physician who, because of an 
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innate sympathy, recognizes early the psychoneurotic elements but 
fails to discover and evaluate coéxisting organic disease. 

A special interest in psychoneurotic patients and their problems 
in a large out-patient clinic prompted the present study. The 
investigation concerned itself with the problem as encountered in a 
general medical clinic and, therefore, many of the patients suffered 
from coéxisting disease. The careful reéxamination of a group of 
these patients after a 5-year interval may achieve more than a mere 
discovery of previously unrecognized organic disease. By studying 
the variability and volatility of the “complaint,” the natural course 
of the untreated illness, the effect of intercurrent diseases, opera- 
tions, environmental changes and medical and psychiatric treatment, 
an effort is made to sharpen and clarify our concepts of a hitherto 
poorly defined disorder. The cost of medical care in this group is 
also studied in an attempt to devise methods of management less 
costly both to the patient and to the medical agencies concerned 
with his care. 

A review of the literature reveals an abundance of general, philo- 
sophical articles which do little more than urge a greater interest in 
psychoneurotic patients. Journals of neurology and psychiatry 
contain many exhaustive studies dealing with special aspects of the 
neuroses, but few reports!?* comparable to the present one are 
available. This may be due to certain limitations and difficulties 
which are recognized early in the study, and are worthy of mention 
at the onset: 

1. Data from psychoneurotic patients are notoriously difficult to 
tabulate, for similar complaints may arise from very different set- 
tings. 

2. Since most psychoneurotic patients eventually succumb to 
organic disease, it is not always possible to determine the true 
origin of their symptoms. 

3. It is a formidable task to follow any group of patients not 
regularly attending a clinic. 

Selection of Cases. The records of 3587 consecutive patients seen 
in the General Medical Clinic of The New York Hospital from 
September 1, 1932, to January 1, 1934, were reviewed. Those in 
which a diagnosis of psychoneurosis was made were selected for this 
study. Any of the following variations in terminology were ac- 
cepted, whether occurring alone or in conjunction with organic 
disease: anxiety state, neurasthenia, neurocirculatory asthenia, 
psychasthenia, hysteria, functional tic, gastric or cardiac neurosis, 
functional disease, or psychopathic personality. Patients with major 
psychoses (schizophrenic, manic-depressive, depressive, toxic or de- 
generative) were discarded, as were those suffering from epilepsy 
or other organic diseases with a marked personality coloring, such 
as migraine and Graves’ disease. 

The group thus selected comprised 498 patients (13.9%) of the 


2... 
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total number of records reviewed. Table 1 shows the number of 
patients interviewed and examined, the number not examined in 
whom data was obtained indirectly, either through correspondence 
or Social Service agencies, the number in institutions for mental 
diseases, the number dead, and the number lost. 


TaBLeE 1.—ANALyYsIs OF MATERIAL. 
Confined to 


Interviewed f institutions 
, and Indirect for mental 
examined. data. diseases. Dead. Lost. Total. 


177 (35.6%) 


69 (13.8%) 9 (18%) 


14 (2.8%) 229 (46%) 498 (100%) 


The task of contacting these patients was laborious, for many had 
moved a number of times since their last visit to the hospital. This 
work was done by a social worker, Miss Alice Fahmy, who in the 
course of the study wrote 1759 letters and made 155 home visits. 


Method of Study. A careful history, physical examination, urinalysis, 
and Wassermann test were done on all patients interviewed. Special 
laboratory tests were performed when indicated. In eliciting the history 
particular attention was focused on the following points: 1, complaints 
offered spontaneously as differentiated from those elicited by questioning; 
2, physical illnesses in relation to the environmental setting at the time they 
occurred; 3, changes in family relations, working conditions, social and 
economic status; 4, sources of medical care and its cost. 

Patients who had been treated in the psychiatric clinic or seen by a 
psychiatric consultant prior to the follow-up examination were reéxamined 
by a psychiatrist* who was asked to contrast the present psychiatric status 
with that of 5 years ago, and to give an opinion regarding possible benefits 
which might have followed earlier or more intensive therapy. 


Analysis of Data. Sex. Of the 269 patients contacted, ~109 
(40.5%) were males and 160 (59.5%) were females, a proportion 
of 1:1.4. The proportion of males to females for all cases in the 
general medical clinic is 1 to 1.6. There was no disproportion in 
the sex distribution of the psychoneurotics in this series. 

Age. ‘The age distribution was as follows: 16 to 25, 39; 26 to 35, 
83:36 to 45, 81; 46 to 55, 45; 56 to 65, 21; 66 to 75, 0; 45.3% of the 
group were less than 36 years of age. 

Social Status. More than one-half of the patients were married, 
110 (599%); 74 (28%) were single; 21 (7%) were widowed; and 15 
(6°) were separated or divorced. 

Nationality. The New York Hospital is located in the mid- 
eastern section of New York City and it draws upon a foreign-born 
population of Germans, Italians, Austrians and Hungarians for a 
large percentage of its patients. In this study the foreign-born 
element was not as high (379%) as it is in the general clinic (43%). 
Two races which form only? 13% of the general out-patients, the 
Russians and Poles, comprised 30% of the cases here studied. 
There were but 3 negroes in this series. 


* Dr. Phyllis Greenacre or Dr. Emeline Hayward. 
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Religion. The following table shows the religion of the patients 
studied as contrasted with that of the out-patient department as 
a whole. 


TABLE 2.—REeE.icions oF Cases ANALYZED. 


Roman Greek Unclassi- 

Catholic, Protestant, Hebrew, Catholic, fied, 

%. %. %. 

Study group i 34 2¢ 28 7 
Out-patient department 52 28 16 : 2 


This supports the common belief that psychoneurotic disorders 
are more common among the Jews. 

Employability. In 1932-1933, 100 (37%) of the patients were 
regularly employed, 96 (35%) were housewives, 7 (3%) were 
students and 66 (38 males and 28 females, 25°) were unemployed. 
Five of the males claimed to be unemployed because of their health; 
the remainder were unable to find work. 

Coéxisting Organic Disease. An arbitrary division was made 
between major and minor organic diseases. Under the classifica- 
tion of major diseases were conditions which might at some time 
incapacitate the patient or threaten his life; under minor organic 
diseases are placed the less serious conditions. The defect of such a 
division is illustrated by two types of cases. Myoma uteri, classi- 
fied as a minor, has the potentiality of becoming major; whereas 
acne vulgaris, a minor ailment, may have major effects upon the 
patient’s psychobiological status. 

Sixty-seven (25%) of the patients had evidence of major organic 
disease at the time of their original visit. In only 30 cases (11%), 
however, were any of the original complaints referable to the major 
disease diagnosed at this time. One hundred and fifty of the 
patients (55.8%) had evidence of minor organic disease at the time 
of their original visit. Of the minor ailments, the commonest were 
those related to low-grade infections in the nose and throat, prob- 
lems of nutrition, and pelvic abnormalities. Ninety-nine (37%) 
had no major or minor organic disease. 

Clinics Attended. Only 48 patients (18%) were cared for in one 
clinic in The New York Hospital Out-Patient Department; 219 
patients (81.4%) attended 5 or less clinics and 50 patients (18.6%) 
attended from 6 to 20 clinics. 

On scrutiny it was found that the referral of patients to more than 
5 clinies was rarely due to diagnostic difficulties. In most instances 
it was traceable to the difficult or obnoxious personality of the 
patient. The facility of the clinic refer system and the absence of 
incentive for the clinic physician to care for difficult personalities 
fosters the habit of “ passing the buck” in clinic practice. In private 
practice this is discouraged by financial considerations and the desire 
to keep the patient satisfied. 

Chart 1 shows the ratio of clinies per patient. 
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Amount of Psychiatrie Treatment. One hundred and twenty-nine 
patients (48%) received psychiatric treatment; 38 of these (14.1% 
of the whole group) made more than 5 visits to a psychiatrist, and 
are designated as having had “ considerable psychiatric care.” This 
group of 38 patients made 628 visits within a 5-year period, an 
average of 16.5 visits per patient. The greatest number of psy- 
chiatric visits made by any one patient was 110 visits (No. 4071, 
I. k., who had severe hypertensive cardiovascular disease). Ninety- 
one patients (33.89%) made less than 5 visits to a psychiatrist and 
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Cuarr 1.— Ratio of number of clinics per patient. 


are designated as having had “some psychiatric care.” In this 
group 91 patients made 168 visits, or an average of 1.8 visit per 
patient within the 5-vear period. 

It is important to note that there was no direct ratio between the 
severity of the neurosis and the amount of psychiatric treatment. 
A number of patients with stubborn, deep-rooted psychoneuroses 
were considered by the psychiatrist to be unsuitable for further 
psychiatric care, whereas others with less severe symptoms were 
considered amenable to psychotherapy. Although one group is 
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designated as having had “ considerable psychiatric care,”’ the type 
of psychotherapy carried out in the Out-Patient Clinic is admittedly 
of a superficial character. 

Incidence of Operations. It is commonly believed that neurotic 
patients are particularly susceptible to the drama of surgical therapy. 
Almost every clinician has among his patients at least 1 case of 
“surgical addiction.’* It is with interest, therefore, that the inci- 
dence of operations in the group studied is compared with that of a 
control group of similar age and sex distribution. Accurate surgical 
histories were obtained from 179 psychoneurotic and 100 control 


patients. 
TABLE 3.—INCIDENCE OF OPERATIONS. 
Operations. 
Major 
and No op- Total No. 
Major Minor minor erations of opera- Operations 
Group. (%). (%). (%). (%). tions. per person. 
179 psychoneurotie patients 15 26 31 28 286 1.6 
im 
100 control patients 52 11 30 111 
70 


Table 3 shows almost identical percentages of operative and non- 
operative cases in the psychoneurotic and control groups. Further 
analysis reveals certain differences. The high incidence of minor 
operations in the control group (42°) is largely due to the ton- 
sillectomies done in childhood. Although the incidence of ton- 
sillectomies in the psychoneurotic group is as great, many more of 
these had subsequent major procedures (31% as compared with 
11%). The number of operations per patient in the neurotic group 
is persistently higher than in the controls (1.6 to 1.1), due largely 
to the absence of cases of “surgical addiction”’ in the latter group. 
These figures serve to emphasize the fact that the psychoneurotic 
patient once operated upon is more likely to undergo subsequent 
procedures than the mentally stable individual. 

A correlation between the number of psychiatric interviews and 
the number of operations during the period of treatment was 
attempted. Table 4 shows the highest number of operations per 
patient in the group having the greatest number of psychiatric visits 
but the difference is not sufficiently striking to draw any conclusions. 


TABLE 4.—INCIDENCE OF OPERATIONS DuRING PERIOD OF PSYCHOTHERAPY. 


Patients op- 


ry Group. erated upon, Total number Operations 
of operations. per patient. 

5 or more psychiatric visits. ; go 12 0.38 

Less than 5 psychiatric visits 20° 17 0.26 

No psychiatric visits . « 21 0.25 


The Complaint. The patient’s complaint was studied in some 
detail, since it was the focal point about which the illness developed. 
The complaints were single or multiple, fixed or inconstant. 
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Original Complaints. The original complaints were grouped under 
the system or part of the body to which they referred. Muscular 
spasms (tics) and fears (phobias) were listed separately because of 
their unique quality. Only 35 patients (13%) had complaints re- 
lated to one system of the body. The total number of symptoms, 
therefore, exceeded the total number of patients. 

Chart 2 shows the distribution of complaints according to systems 
of the body. By far the commonest complaints were those related 
to the nervous system or to the body as a whole. One hundred and 
fifty-four patients (57.2% of the entire group) complained of ner- 


23.0% 


21.0% 21.3% 


Number of Patients 


Symptoms Referable 


& to one System 


Gastro-intestinal System 
Pain in any part of the body 


Nervous System 


Cardio-vascular 


5 


Systems or Parts of Body 


Cuart 2.—-Symptom chart. 


vousness, weakness, fatigue, insomnia, dizziness, irritability, numb- 
ness, tremor, sweating, loss of weight, drowsiness, worrisomeness, 
apprehension, loss of pep, lessened libido or inability to concentrate. 
These were frequently accompanied by more specific complaints 
referable to other systems of the body. 

The second largest group, consisting of 111 patients (41.5%) was 
referred to the gastro-intestinal tract. In the order of their fre- 
quency the symptoms were abdominal pain, gas (belching, sour 
eructations, or flatulence), nausea, constipation, vomiting, halitosis, 
sore tongue, anorexia, difficulty in swallowing, and rectal pain. 
Nausea and vomiting without abdominal pain, often considered a 
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neurotic svyndrome,® was rare in this group. Nausea occurred more 
frequently as an isolated symptom. The “mucous colitis’’ syn- 
drome® occurred in'5 females, but diarrhea was uncommon. 

Fifty-six patients had cardiovascular symptoms. Frequently the 
symptoms could be traced to the patient’s overhearing or being 
told that he had a heart murmur. One woman when running up 
the stairs of a hospital to visit her daughter was waylaid by a 
passing nurse who remarked that “your lips look so blue you must 
be courting a heart attack.’’ On the same day this patient developed 
pain in the region of the left breast that has persisted for a period of 
3 years. Such inadvertent remarks are often misinterpreted by 
psychoneurotic patients and may be the seeds from which full- 
fledged neuroses develop. 

Pain was the commonest of the cardiovascular complaints. It 
was rarely substernal but commonly felt over the left chest and 
under the breast. Only 3 patients had true dyspnea, but many 
complained of difficulty in breathing deeply or of the necessity for 
sighing, a characteristic psychoneurotic phenomenon. —‘T'wo patients 
with marked hypertension had no cardiovascular symptoms. 

Of the 61 patients with head symptoms, 55 complained of head- 
ache, two-thirds of them being women. Characteristic of the head- 
ache of psychoneurotic origin was its indefinite onset, termination, 
and localization. Only 2 patients had headaches occurring in well- 
defined attacks, both of whom were later shown to have typical 
migraine. In 3 patients the headache was attributed to organic 
disease (Paget's disease of the bone, central nervous system syphilis 
and marked hypertensive cardiovascular disease). Other head 
symptoms included pain in the face, tinnitus and burning of the eyes. 

Symptoms referable to the skeletal system occurred in 57 patients. 
It was more common for the pain to arise in the muscles between the 
joints than in the joints themselves. In spite of the absence of 
objective changes, the clinician usually regarded the pain in the 
skeletal system as due to early arthritis or myositis. In many of 
these cases there were no objective signs or positive laboratory 
findings indicative of arthritis even 5 vears later at the time of the 
reéxamination. All of these patients had received some treatment 
for arthritis; 1 had been attending the arthritis clinic for vaccine 
injections throughout the entire 5 years. It cannot be overem- 
phasized that a diagnosis of arthritis or myositis based alone on the 
subjective svmptom of pain should be regarded with suspicion if 
supporting evidence is not found after the lapse of a year. It. is 
certainly advisable to avoid use of the term “arthritis” to the 
patient until confirmatory evidence is found. 

Symptoms related to the genito-urinary system were less common 
than was expected, possibly due to the referral of many such patients 
directly to the urologic clinic. Twenty-one patients had genito- 
urinary complaints which were distributed as follows: 


I 
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Females. Males. 
Pain over the kidneys 3 2 
Pain on urination 
Nocturia 
Frequency 
Impotency 
Penile discharge 


Nephropexies were done on 2 of these patients without relief. 

Seventeen patients had respiratory symptoms. In order of fre- 
quency these symptoms were cough, chest pain, frequent upper 
respiratory infections, hoarseness and sputum. Two of these had 
bronchial asthma; one severe, the other mild. Three patients with 
arrested pulmonary: tuberculosis had no pulmonary symptoms. 

All of the 12 patients with endocrine symptoms were women 
complaining of hot flushes associated with the menopause. Less 
specific endocrine symptoms are grouped under other categories. 
Due to advances in ovarian replacement therapy since 1932, these 
symptoms can now be partially controlled. 

Ten patients with symptoms referable to the skin and lymphatic 
system complained of urticaria, generalized itching, perineal itching, 
burning of the skin, swollen glands and loss of hair. 

Four patients complained of tics, involving the facial or neck 
muscles, and 7 patients suffered from phobias. The most common 
of the phobias was fear of food contamination by dirt or by danger- 
ous objects such as needles. These patients could be classified as 
obsessive neurotics having ruminative tension states. 

The Complaint Five Years Later. Thus far the complaints at the 
time of admission to the dispensary (1932-33) have been discussed. 
These complaints are now compared with those present at the time 
of the follow-up examination 5 years later. Only cases questioned 
and examined by the authors are reported in this table. 


5.--SHowinG Frixity oF ComMPLaINTs. 
Change due 


No. of to organic Change due 
patients. disease. to neurosis, 


Complaints the same 116 

Complaints changed: 
Same plus new 29 20 
All new complaints 22 3 
Nocomplaints . 10 4 


In the group developing new symptoms in addition to the original 
complaints (29 patients), 13 are accounted for by women entering 
the menopause, and 7 others by the development of intercurrent 
organic disease. In only 9 cases were new symptoms due to an 
extension of the neurosis. 

In 22 patients developing an entirely new set of complaints, only 
3 were found to have organic disease pertinent to the new symptoms. 
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In the complaint-free group, 4 patients were cured when organic 
disease thought to cause their symptoms was corrected (terminal 
ileitis, cholecystitis, severe hypochromic anemia and dietary defi- 
ciency). ‘The other 6 attributed former complaints to some tempo- 
rary stress or strain which was subsequently relieved by a change 
in circumstances. 

It is of considerable interest that after a lapse of 5 years, two- 
thirds of the group questioned (116 patients) had the same com- 
plaints as at the original examination. If to these are added the 
27 patients whose new complaints were due to organic disease, we 
find that only 34 patients of the group of 177 (19%) changed the 
nature of their neurotic complaints. This fixity of the complaint 
is but one manifestation of the basic changelessness of the psycho- 
neurotic patient, and probably represents his most outstanding 
characteristic. 

Results. The patient’s status after 5 years is designated in one of 
the following ways: 

1. Original Diagnosis of Psychoneurosis Incorrect. In this group 
other causes for the patient’s symptoms were found and there was 
no evidence of a psychoneurosis at the time of the follow-up exam- 
ination. 

2. Cured. If the patient was free of symptoms and presented no 
objective evidence of psychoneurosis. 

3. Improved. If the symptoms were less in intensity or frequency 
and the work record was improved, the patient was placed in this 
group. 

4. Unchanged. If there was no subjective or objective change in 
the patient’s psychiatric condition, he was classified as unchanged. 

5. Worse. If there was progression of the neurosis as evidenced 
by increase in intensity or frequency of symptoms, decreased work 
capacity, or necessity for institutional care. 

6. Dead. The cause of death is given and when possible is cor- 
related with the original diagnosis and complaints. | 

Table 6 shows the end results in the group of patients examined, 
the patients in state institutions and the deaths. 


TABLE 6.— RESULTS. 


Incorrect Im- Un- 
Group. diagnosis. Cured. proved. changed. Worse. State Hosp. Death. 
Much psychiatric 1(?) O 10 13 6 4 1* 
care 2.9% 0% 28.6% 37.1% 17.1% 11.4% 2.9% 
Some psychiatric 2 1 22 26 13 4 3 
care 2.8% 1.4% 31% 36.6% 18.4% 5 6% 4.2% 
No psychiatric care 13 7 13 41 S 1 11 
13.8% 7.4% 13.8% 43.6% 8.5% 1.2% 11.7% 
27 9 
Total 16 s 45 80 36 15 
8% 4% 22.5% 40% 18% 7.5% 


* One patient (M. R. 9805) was classified as improved at the time of follow-up 
examination. Several months later, however, before our study was completed, he 
died, and is therefore listed under the deaths. 
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Original Diagnosis of Psychoneurosis Incorrect. In the group 
receiving much psychiatric care Case 6544 is noteworthy. In addi- 
tion to many visits to the medical clinic, she was seen in 14 other 
clinics and made 5 psychiatric visits during the years 1933 to 1939. 
The original psychiatric impression was psychoneurosis with hys- 
terical features superimposed:on a psychopathic personality. The 
medical diagnosis was psychoneurosis, migraine and epilepsy. At 
the time of the follow-up examination in February, 1939, the 
patient’s chief complaint was convulsions. It was found that she 
had a positive blood serology and a positive spinal fluid with a 
_ paretic type of gold curve. Although the patient did exhibit certain 
hysterical personality traits there has been such a marked improve- 
ment following malarial and other antiluetic therapy that it was felt 
justifiable to place the patient in this group. 

The 2 patients receiving some psychiatric care, Cases 7800 and 
3041, were felt on reéxamination to show no evidence of psychoneu- 
rosis. Both the medical and psychiatric examiners agreed that the 
symptoms were on a physical basis without any appreciable emo- 
tional component. The one patient has Paget's disease of the bone, 
the other has hypertensive and arteriosclerotic heart disease. 

Four of- the 13 patients in the non-psychiatrically treated group 
were found to be perfectly well. Recovery in these patients fol- 
lowed the proper treatment of organic disease unrecognized during 
the first vear of dispensary attendance. (1, [leocolostomy and re- 
section for terminal ileitis; 2, cholecystectomy with removal of a 
chronically inflamed gall bladder with stones; 3, high vitamin, high 
calcium diet in a malnourished patient with poor dietary habits; 
4, adequate iron therapy in a patient with idiopathic hypochromic 
anemia.) The other 9 patients in the.non-psychiatrically treated 
group were thought to be suffering entirely from organic disease 
without significant personality difficulties. These disorders were: 
|, coronary artery disease, 2 cases; 2, cardiovascular syphilis, 1; 
3, rheumatic heart disease, 1; 4, pernicious anemia with subacute 
combined sclerosis of the cord, 1; 5, arthritis, 2; 6, postencephalitic 
Parkinsonism, 1; 7, lumbosacral strain, 1. 

The errors in this group could have been avoided if the physician 
had been aware that positive evidence of neurotic personality traits 
and neurotic behavior is essential for a diagnosis of psychoneurosis. 
It should never be made solely on the basis of the exclusion of organic 
disease, for it is this common practice which frequently results in a 
postponement of the correct diagnosis until such a time as therapy 
may be of no avail. Far more prudent is a modest confession of 
ignorance of the diagnosis rather than a diagnosis of psychoneurosis 
in the patient with unexplained complaints without evidence of 
neurotic personality traits. 

Cured. Six of the & patients cured were gainfully employed. 
These patients had undergone favorable environmental changes 
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which undoubtedly caused a resolution of the neurotic manifesta- 
tions. In 4 of these the changes were improvement in the patient's 
economic status; in the fifth, separation from an incompatible wife. 
The sixth patient with almost complete loss of hearing had obtained 
a satisfactory hearing aid. In 2 patients the factors involved in 
the resolution of the neurotic process could not be ascertained. 

Improved. In 33 patients, irrespective of whether they had 
received psychiatric treatment or not, improvement appeared to be 
related to changed circumstances, e. g., it followed some favorable 
change in the patient’s environment, social status or personal rela- 
tionships. The commonest of these changes are given below: 

1. Changes in occupation, e. g., more pay, better working hours, 
better working conditions, more congenial employer or working 
companions, more desirable geographical location. 

2. Changes in social status, ¢. g., marriage, re-marriage, or sepa- 
ration or divorce from incompatible partners. 

3. Death of burdensome or antagonistic relatives or emancipation 
from them through departure from the home, e¢. g., invalid mother, 
mother-in-law and so on. 

4. The adoption of a child in sterile marriage. 

5. Changes in sexual drive due to advancing age. 

In a smaller number (8 patients) improvement was due to sponta- 
neous recovery from minor organic ills (e. g., subsidence of meno- 
pausal symptoms) or to improvement of these ills due to medical 
treatment and/or better insight into the illness through psycho- 
therapy. 

One patient’s improvement was attributed to the adoption of 
Christian Science. 

In 4 patients showing some improvement there still existed a 
vicious circle of somatic and neurotic factors. 

Unchanged. Eighty of the patients interviewed showed no evi- 
dence of change in their psychiatric status. This represents the 
largest group and confirms the current belief that when firmly estab- 
lished the fundamental attitude and behavior pattern of psycho- 
neurotic patients is unaltered by external influences. 

Worse. Thirty-six of the patients interviewed showed progres- 
sion of their neuroses. Of these, 9 required care in psychiatric 
institutions. Of the remaining 27, 21 showed no evidence of co- 
existing organic disease and the patient’s ill-health was attributed 
solely to the progression and fixation of the neurosis. 

In 6 patients, increase in the symptoms seemed due to both a 
progression of the organic disease and the neurosis. One of these 
patients, Case 48603, is worthy of mention, for during the 5-vear 
period polycystic disease of the kidneys and liver was recognized. 
The follow-up examination revealed abundant evidence of deep- 
rooted hypochondriacal trends with beginning depressive and para- 
noid features in addition to the organic disease. 
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None of the 9 institutionalized patients were interviewed. Eight 
had had psychiatric interviews at The New York Hospital during 
the first year of their admission to the Out-Patient Department. 
Four of the 9 patients were diagnosed in the State Institution as 
suffering from dementia preecox, 4 from psychoneurotic disorders 
(1 complicated by chronic alcoholism), and 1 from a depressive 
psychosis. 


Deaths. The deaths are listed in Table 7. 


Hist. No. 
of patient. Age. 


45845 


21238 


9719 


19144 


10342 


14952 
22646 


29633 


16948 


26406 
3738 


QS05 


TasLe 7.— DEATHS 


Original Out-Patient Dept. 
diagnosis (1933-34). 
Hypochondriasis and anxiety 

state; syphilis (treated) 
Anxiety state (?petit mal attacks) 


Psychoneurosis, polycythemia 
vera 

Psychoneurosis with anxiety fea- 
tures; hypertension 

Nervous indigestion 


Psychic trauma 


Neurasthenia with chronic in- 
validism 

Psychoneurosis with depressive 
features 

Nervous fatigue 

Psychoneurosis and hypertensive 
cardiovascular disease 

Neurasthenia 


Anxiety neurosis 


Psychoneurosis; hypertension 

Anxiety state caused by financial 
stress 

Allergic asthma; bronchiectasis, 
psychoneurosis 


Cause of death and date. 
Suicide, 1935 


Cancer of breast, skeletal metastases, 
1938 

Leukemia following polycythemia, 
1936 

Carcinoma of lung, 1937 


Influenzal pneumonia with multiple 
lung abscesses, 1937 
Accidental (auto accident) 


Leukemia, 1937 


Lobar pneumonia complicated by 
chronic alcoholism, 1936 

Pneumonia, 1938 

Coronary thrombosis 


Postoperative death; duodenal ulcer, 
cholelithiasis, hemorrhage, 1934 
Suicide when in Bronx Hospital for 

terminal cancer of lung, 1937 
Cerebral hemorrhage 
Bronchopneumonia complicating ar- 

teriosclerotic heart disease, 1934 
Bronchopneumonia; ? pulmonary 

fibrosis, 1938 


Autopsy. 
Medical examiner 


Not done 


Montefiore Hospi- 
tal 
Not done 


At New York Hos- 
pital 

Medical examiner 
(up-state) 

Not done 


Not done 


Not done 
Not done 


At Polyclinic Hos- 
pital 
Medical examiner 


Not done 
Not done 


Not done 


* Psychiatric consultant did not confirm the original diagnosis of anxiety state in this patient, but thought 
the condition was entirely due to epilepsy and its equivalents. 


Analysis of the deaths reveals that: 1. In no instance can it be 
said with certainty that the patient died of an illness present but 
unrecognized at the time of the original diagnosis. In Case 29633 
it is probable that the duodenal ulcer for which the operation was 
performed was present but unrecognized in 1933. In Case 286, 
however, it is highly improbable that the patient’s chief complaint 
of headache was due to the bony metastases from the carcinoma of 
the breast. The primary tumor was not recognized until 1937, 
and the bony metastases were demonstrated by Roentgen ray 
shortly thereafter. This case is further complicated by hyperten- 
sive cardiovascular disease which in itself might account for the 
headaches. 

2. Four patients died of causes related to the organic disease diag- 
nosed on the original visit (Cases 21238, 22646, 26406, 9805). 

3. Eight patients died of unpredictable causes, the commonest 
of which was pneumonia. 


43 
33 
45 

27 
|| 

ot 
632 
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4. In 2 cases death occurred by suicide (Cases 45845 and 16948). 
In 1 of these the precipitating factor was incurable cancer of the lung. 
Organic Disease Discovered at .Time of Follow-up Examinations. 
The organic disease in this group is believed to have been present 
but unrecognized at the time of the original examination. It is not 
the purpose of this paper to emphasize the diagnostic frailties dur- 
ing 1932 and 1933. However, cases with unrecognized organic dis- 
‘ase are summarized in one table for purposes of simplification. 
Cured Group—4 Cases. 
. Terminal ileitis 
2. Chronic cholecystitis and cholelithiasis 


3. Idiopathic hypochromic anemia 
. Malnutrition with vitamin deficiency 


Improved Group— 4 Cases. 
1. Gastritis 
2. Rheumatic heart disease with mitral 
stenosis, Class I 
3. Hypertensive cardiovascular disease 
. Arteriosclerotic heart disease 
Unchanged—6 Cases. Worse—5 Cases 
. Hypertensive cardiovascular disease . Polyeystic kidneys and cystic liver 
2. Diaphragmatic hernia 2. C.N.S. syphilis 
3. Latent syphilis 
. Hypertensive cardiovascular disease 
5. Migraine (2 cases) 


3. Cardiovascular syphilis (2 cases) 
. Cholecystitis and cholelithiasis 


The occurrence of unrecognized syphilis is no doubt due to the 
omission of the routine Wassermann test in the Medical Clinic prior 
to 1935. The organic disease discovered in 2 patients, the one with 
rheumatic heart disease, Class I, and the other with congenital 
diaphragmatic hernia, is thought to be an incidental finding unre- 


lated to the patient’s symptoms and complaints. 

Follow-up Cases Not Interviewed. Data in this group were ob- 
tained from 69 patients, either through correspondence or home 
visits by the social service worker. They are not amenable to the 
careful analysis of the interviewed group and are therefore tabu- 
lated without detailed comment. 


TABLE 8.—-FoLLow-vup Cases Not INTERVIEWED. 
Incorrect 
diagnosis. Cured. Improved. Unchanged. Worse. 
Much psychiatric care 0 0 1 
Some psychiatric care 1 4 6 
No psychiatric care 0 6 10 
17 
(1.4%) (29%) (36.2%) (24.6%) (88%) 


1 20 


The much higher percentage of patients cured and improved in 
the correspondence group as contrasted with the interviewed group 
(65.2% contrasted with 27%) may be due to a variety of causes, 
none of which can be unequivocally proven. The commonest 
reasons given for refusal to attend the follow-up examinations were: 
1, the patient felt perfectly well and saw no necessity for the exam- 
ination; 2, difficulties were encountered in securing time off from 
work in order to attend the interview; 3, dissatisfaction with previ- 
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ous care and failure to be benefited thereby. From the first two of 
these reasons one would predict a larger percentage of cured or im- 
proved patients in the correspondence group. This is further 
substantiated by the fact that in the interviewed group it was noted 
that the patients with the most severe and deep-seated neuroses fre- 
quently responded earlier and more enthusiastically to the request 
for interview than the patients who were less mentally disturbed. 


Paid by New York Hospital 


Paid by the Patient 


Paid by New York City 


Psychoneurctic 
Group 


Cuartr 3.—Cost for patient care. 


Cost of Medical Care. The cost of medical care during the study 
period for the 269 psychoneurotic patients was $16,345, the average 
cost per patient being $60.76. Of this amount 54.4% was paid by 
The New York Hospital; 37.6% by the patients; and 8% by the 
Department of Welfare of the City of New York. In the control 
group the average cost per patient was $37.18, or 61.2% of the cost 
of the care for the psychoneurotic patient. The distribution of the 
cost in the control group was as follows: 39.99% paid by The New 
York Hospital; 47.4% by the patient, and 12.7% by the Depart- 
ment of Welfare of the City of New York. These data show that 


54.4% 

| 39.9% 

| 37.6% | 
47.4% | 

80% 127% 

Group 
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the cost of medical care to patient and to hospital is higher for 
psychoneurotic patients than for those with organic disease. This 
is illustrated in Chart 3. 

In an effort to learn if this increased cost is justified, the cost was 
correlated with the clinical results at the end of the 5-year period. 
This is shown in Table 9. 


TaB_e 9.—Cost or Mepicat Care 


No. of Average cost 

Results. patients, per patient. 
Original diagnosis incorrect 17 $158.18 
Cured 28 30.71 
Improved 71 48.14 
Same 96 56.91 
Worse 43 49. 34 
Deaths 15 95 86 


The average cost was greatest for patients in whom the original 
diagnosis was incorrect. This is explained by the frequent hospi- 
talization for investigation of patients in whom the diagnosis was 
obscure. Of this group 5 spent 112 days on the Pavilion at an 
average cost of $326 per patient. The cost was least for those 
patients that were cured, and increased as the result became less 
favorable. It is apparent therefore that in the psychoneurotic 
patient the cost of medical care is not proportional to the clinical 
result. 

Clinics Attended. The cost of medical care is directly related to 
the number of clinics attended. This is shown in Table 10. 


TABLE 10.—RELATION OF Cost TO NUMBER OF CLINICS ATTENDED. 


No. of No. of Average cost 
clinics. patients. per patient. 
1 4s $12.43 
2 (4 39.79 
3 4s 30.48 
39 49.38 
5 20 38.45 
6 20 152.50 
205.00 
Ss 149.00 
9 1 215.00 
10 3 206. 67 
11 2 309. 9S 
12 3 333.66 
15 1 217.00 
20 1 459.00 


An effort was then made to correlate the number of clinics at- 
tended with the end-results. This is shown in Chart 4. 

These data show that a higher proportion of psychoneurotic 
patients were cured or improved in the group attending 5 or less 
clinics than in the group attending 6 to 20 clinics. It also shows 
that a higher proportion are the same or worse in those attend- 
ing 6 or more clinics. Since attendance in more clinics does not 
contribute to the therapeutic result and does increase the cost of 


i 
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inedical care, it appears that it would be better to care for patients 
in as few clinics as possible. , 

Outside Cost. An effort was made to determine the medical costs 
other than those contracted at The New York Hospital. The 
patients’ unwillingness or inability to give an accurate statement of 
this, however, made only a rough estimate possible. It was found 
that 77 (28.5%) were treated only at The New York Hospital, 
whereas 109 (40.49%) had visited other clinics, had consulted private 
doctors or had called ambulance or Relief doctors; 84 (31.1) gave 
no information. 


ee More than 5 Clinics attended 


5 or less Clinics attended 


Per Cent 


60 


50 


40 & 


30 


Incorrect Cured or Same or State Deaths 
Diagnosis Improved Worse Hospital 


J 


Cuart 4. Correlation of clinics attended and end-results. 


Summary of Medical Costs. Study of the medical costs of psy- 
choneurotic patients raises several interesting problems, not the 
least of which involves the justification for the greatest expenditure 
on a group that shows little or no improvement over a period of 
5 years. Some of the poor results are no doubt attributable to the 
inherent nature of the disease. Efforts to improve the results by 
referring the patients to various special clinics were largely futile 
and partly account for the increased cost of medical care. This 
suggests that the static therapeutic results and the high cost may be 
influenced by altering the method of management of these cases in 
the clinic system at The New York Hospital. 

Discussion. From this study were developed certain suggestions 
for improvement of the care of psychoneurotic patients, some of 
which are already in effect. In the past 5 years more time and 
energy have been devoted to teaching medical students and resident 
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and clinic physicians how better to deal with psychoneurotic 
patients. The importance of this becomes obvious when it is recog- 
nized that most of the mistakes made are the inevitable sequel of 
the physician’s ignorance of, or attitude toward, psychoneurotic 
disorders. The psychiatric consultants in the medical clinic have 
been increased from 2 to 5 and a resident psychiatrist who devotes 
most of his time to consultation problems in the general hospital 
has been provided. Fourth-vear medical students during their 
clerkship in the Out-Patient Department are increasingly aware of 
the emotional and environmental factors in illness and are less 
inclined to label every patient with personality difficulties as a 
“crock.” In an S8-week clerkship the students often obtain excellent 
therapeutic results in patients who are impressed by the “doctor's” 
interest and understanding of their case. In a few interviews the 
internist or the medical student can often make life more tolerable 
for these patients though a permanent cure is rarely achieved. It 
may be necessary over a period of vears for the doctor to repeatedly 
explain to the patient the nature of his illness and the mechanism 
of his symptoms. It cannot be overemphasized, however, that any 
method of therapy that permits these patients even a temporary 
respite from constant medical attention is therapeutically sound. 
This view is substantiated by the absence of dramatic therapeutic 
results in patients under prolonged treatment in the psychiatric clinic. 

In the management of psychoneurotic patients in a general medi- 
cal clinic, a few simple principles are advocated: 

1. The old concept that a disease is either functional or organic 
should be abandoned; it should be recognized that both functional 
and organic diseases occur in the same patient with great frequency. 

2. The diagnosis of psychoneurosis should never be made solely 
as an exclusion diagnosis, e. g., based on a failure to find evidence 
of organic disease. It necessitates the presence of definite neurotic 
personality traits and behavior which may manifest itself as anxiety, 
hysteria, hypochondriasis, phobias, tics or obsessive states. 

3. The type and extent of organic disease should be established 
early. 

4. The physician should consult with a psychiatrist and a social 
worker early in order to determine whether extensive psychotherapy 
is advisable and whether environmental or social handicaps can be 
lessened or removed. ‘This is considered important since the poor 
results in the psychiatrically treated group may be due in part to 
an unfortunate selection of cases. Some patients with deep-seated 
psychoneurotic disorders receive little benefit from therapy in the 
psychiatric out-patient department and for this reason may be re- 
ferred back to the internist for superficial psychotherapy. A great 
service is rendered these patients if the internist will treat them with 
supportive measures and see them as often as is necessary to prevent 
medical shopping. 


= 
| 
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5. When it is necessary for both the psychiatrist and the internist 
to see the patient over a long period of time it is of importance that 
they consult occasionally, particularly before any major therapeutic 
changes are undertaken, e¢. g., elective operations or treatment in 
new clinics. 

6. The patient should have but one physician. When consulta- 
tions with specialists are necessary they should be held in the pres- 
ence of the referring doctor. This minimizes the confusion so often 
arising from conflicting opinions and advice. 

Many patients are cared for indefinitely in the clinic when there 
is little or nothing to be gained by continued attendance and 
repeated examinations. Much time, money and energy are wasted 
through this practice. It was not an uncommon experience to find 
in 15 minutes’ conversation with the patient that in vears of clinic 
attendance no one had given the patient a simple explanation of his 
illness or told him that he could do as much for himself at home as 
the doctor could in seeing him repeatedly in the clinic. Some 
patients learn this through a process of trial-and error. = 

An effective system should be developed to discourage medical 
shopping in the various institutions and clinics throughout the city. 
This practice with its duplication of examinations is an economic 
waste, increases the cost of medical care and is detrimental to the 
patient's welfare. The problem is one which cannot be solved by 
any one institution; the solution rests with the local (city) medical 
society. In New York City these patients represent but one group 
who would benefit if the present system of medical care were re- 
organized in such a way that there would be centralization of local 
responsibility and simplification of the coéperative service rendered 
by the Department of Welfare, private hospitals and the charity 
and industrial organizations. 

Summary. In a general medical clinic 269 consecutive patients 
with the diagnosis of psychoneurosis were reinvestigated after the 
elapse of 5 vears. Sixty-seven (25%) patients had coéxisting major 
organic disease at the time of the original interview; 129 (48%) 
received psychiatric treatment varying from 1 to 110 psychiatric 
visits, the average being 6. Five years later, 80 (40°) patients 
showed no change in their psychiatric status, 45 (22.5%) were 
improved, 36 (18%) were worse, 8 (4%) were cured, 15 (7.5%) had 
died and 16 (8%) had been incorrectly diagnosed as psychoneurotic. 
There was no noteworthy difference between the psychiatrically and 
non-psychiatrically treated groups but this was thought to be due 
in part to unwise selection of cases for psychiatric treatment. 
Better therapeutic results were obtained in those patients who at- 
tended few clinics than in those who attended many clinics. The 
cost of medical care increased in proportion to the number of clinics 
attended. 

Suggestions have been made for the improvement of the care of 
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psychoneurotic patients. Among these is an educational program 
which emphasizes to medical students, resident and out-patient 
department physicians, the importance of the patient’s personality 
in relation to his illness. The referral of psychoneurotic patients 
from clinic to clinic, largely due to the unwillingness of the physician 
to deal with unpleasant personalities, is a pernicious habit which 
should be discouraged. It adds to the cost of medical care and 
jeopardizes the patient’s chance of cure. 

It is believed that the internist with adequate training, the proper 
attitude and a suitable clinic organization can, in a few concentrated 
interviews, make life more tolerable for many psychoneurotic 
patients although he can cure relatively few. This can be accom- 
plished with a maximum economy of time and money for the patient 
and effort for the physician if the patient has but one doctor. 


Psychiatric interviews were carried out by Dr. Phyllis Greenacre and Dr. Emeline 
Hayward of the Department of Psychiatry of the Payne Whitney Clinic. Social 
Service contacts and investigation were carried out by Miss Alice Fahmy of the 
Social Service Department of The New York Hospital. 
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A PRELIMINARY Clinical report by Wechsler* in March, 1940, on 
2 patients with amyotrophic lateral sclerosis, showing favorable 
results after treatment with vitamin E, has led to a widespread 
clinical trial of this vitamin in certain forms of muscular atrophy. 
Many reports'~*? are now available, not only on the treatment of 


* Read in part before the Boston Society of Psychiatry and Neurology, March 20, 
1941. 


TREATMENT OF MUSCULAR ATROPHIES WITH VITAMIN E599 


amyotrophic lateral sclerosis with vitamin E, but its use in other 
intrinsic, degenerative diseases of the spinal cord, as well as in cases 
of dystrophy and peripheral neuritis. Vitamin E has been used in 
its synthetic state, alpha-tocopherol acetate, by mouth and by 
intramuscular injection; as wheat-germ oil; and in the form of foods 
rich in vitamin E. Wechsler,’ in his second report, used all 
methods. Slowly there is being evolved a considered opinion, both 
in regard to vitamin E itself and its effect on various diseases. 

At the Massachusetts General Hospital we selected a few patients 
for treatment, using those whose chief symptoms were atrophy and 
fibrillation of muscles. Vitamin E was used in the form of alpha- 
tocopherol acetate,* given either by mouth or subcutaneously. 
Eleven cases diagnosed as amyotrophic lateral sclerosis, 6 cases of 
progressive muscular atrophy and 4 of peroneal muscular atrophy 
of the Charcot-Marie-Tooth -type were treated over a period of 
10 months between April, 1940, and February, 1941, inclusive. 


Some patients were observed 4 months after treatment was dis- 
continued. 


All the 21 cases are summarized’ in Table 1. Seven case histories, 
however, are given as illustrative of the group as a whole. 


Case Reports. (Case 1... Amyotrophic Lateral Sclerosis. FE. S. (223490), 
a carpenter, aged 42, noticed some “‘stiffness’’ in his left hand 12 months 
prior to entry. Weakness developed in his hand within 3 months followed 
by stiffness and weakness of his legs about the same time. His family and 
past history were non-contributory to his present illness. 

On examination, atrophy of the small muscles of the hands and of the 
shoulder muscles was observed, the atrophy being more pronounced on 
the left than the right. Fibrillary twitchings were observed in all the 
atrophic muscles. His legs were spastic, without atrophy. The reflexes 
were brisk and equal in the arms; in his legs, the reflexes were greater on 
the left than the right and an ankle clonus and Babinski sign were elicited 
on the left side. * There was hypalgesia of the ulnar areas of both hands and 
forearms. A spinal cord tumor was suspected, because of the sensory 
changes and a reported lipiodol “block” at the level of the fifth cervical 
spinal cord segment; a laminectomy at this level failed to disclose any lesion. 

Following operation, vitamin E was given for more than 9 months by 
mouth. The dosage, begun at 20 mg. a day, was increased at intervals of 
8 weeks to 250 mg. a day. He took the final dosage of 250 mg. a day for 
14 weeks. His condition appeared to improve slightly at the start of the 
treatment, but shortly no further change was noted. The disease at the 
end of 9 months was stationary. 

Case 6.--Amyotrophic Lateral Sclerosis. 1. B. (249423), a machinist, 
aged 43, entered the hospital in May, 1940, because of atrophy and weak- 
ness of the right hand of 3 years’ duration. There was atrophy of the thenar 
muscles in the right hand and some weakness on the left. Fibrillations were 
present in both shoulders. The arm reflexes were hyperactive, Hoffmann 
sign was present on both sides and, although the legs were not weak, there 
was a bilateral Babinski sign. The spinal fluid was normal. 

Vitamin E, by mouth, was given in doses of 50 to 200 mg. daily over a 
period of 6 months. There was no change in the clinical findings at the 
end of the treatment period. 


* Kindly furnished by Hoffmann-LaRoche, Inc. 
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Electromyograms.* In May, 1940, before treatment with vitamin E was 
started, 30 to 40 fibrillations per minute were recorded from the right 
deltoid muscle by surface electrodes. In July, 1940, the count over the 
same muscle was 10 to 12 and in October, 1940, after being under treatment 
for 5 months, no fibrillations were recorded. In December, 1940, 3 months 
later, the count was 50. The vitamin E was stopped at this point. In 
January, 1941, 14 fibrillations were counted and in April, 20 per minute 
were seen in the electromyogram. All counts were taken under similar 
circumstances of environment and from approximately the same points on 
the muscle. 


TABLE 1.—Cases TREATED WitH VITAMIN E From Apri, 1940, TO JUNE, 1941 
Months Weeks 


No. Initials. Case No. Age. Sex. ® disease. treatment. Result. 
Amyotrophic Lateral Sclerosis. 
1 E. S.* 223490 42 M 12 3S Unchanged 
2 W. M. 212848 39 M 11 Ss Died 
3 F. B. 172564 48 F 12 Ss Worse 
4 = a 239472 51 F 12 1S Died 
5 5. Te. 250632 67 M 4 10 Died 
6 L. B.* 249423 43 M 36 28 Worse 
7 > 13562 61 Fr 60 12 Unchanged 
8 hi 250543 45 M 24 IS Unchanged 
9 K. G.* 103084 61 F 12 29 Worse 
10 J. M. 254899 70 M 3 1 Died 
ll F.C® 242214 43 M 12 4 Died 
Progressive Muscular Atrophy. 
12 S. K. 249990 53 M 18 23 Worse 
3 L. G. 250639 30 M 18 9 Unchanged 
J. P:* 98482 53 M 6 34 Worse 
15 M. M. 14510 43 F 36 38 Worse 
16 W.2* 270257 66 M 36 15 Died 
17 B.A. 256973 34 M 7 9 Unchanged 
Peroneal Muscular Atrophy. 
18 LP. 237194 30 M (years) 36 Unchanged 
19 A. E.* 239571 43 F 3 36 Worse 
20 D. M. 240800 35 M (years) 8 Unchanged 
21 i ie eR 255189 19 M 36 13 Unchanged 


* Case histories abstracted in the paper. 


Case 9.—Amytrophic Lateral Sclerosis. KK. G. (103084), a Finnish house- 
wife, aged 61, entered the hospital August 16, 1939, with a complaint of 
weakness in both arms for a period of 1 year. Atrophy and fibrillations 
were noted in the deltoid and triceps muscles, bilaterally and also in the 
muscles of the tongue. The triceps reflexes were moderately active, but 
the biceps and those in the legs were very brisk. Both the Hoffmann and 
the Babinski sign were present. Treatment with vitamin E was begun 
in May, 1940, and continued for over 7 months; the dosage, beginning at 
50 mg. a day, was increased in the last weeks of treatment to 250 mg. The 
patient grew slowly worse. 

Case 11.— Amyotrophic Lateral Sclerosis. F.C. (242214), a single mill- 
worker, aged 43, entered the hospital March 25, 1940, with a complaint of 
weakness of his right arm and right leg of 1 year’s duration. The first symp- 


* All the electromyograms were taken by Robert 8. Schwab, M.D., Director of 
the Encephalographic Laboratory of the Massachusetts General Hospital. I am 
indebted to him for the reports and the figure used to illustrate Case 16. 
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tom Was an unsteady gait due to weakness of the right leg. The arm became 
weak 9 weeks before entry. The patient had suffered from epilepsy since 
the age of 14.) The examination on entrance showed spasticity of both 
legs, the right being more affected than the left. Deep tendon reflexes 
of the legs were increased above the normal; patellar and ankle clonus were 
present, with a Babinski sign on the left and a less marked Babinski sign 
on the right. The Romberg sign was not elicited. Both arms were weak, 
the right more than the left. Atrophy and fibrillation were present in 
both arms, but less evident in both legs. 

On the first admission, wheat-germ oil was given in the concentrated form, 
| teaspoonful, 3 times daily. 

The patient was readmitted December 8, somewhat worse, with increas- 
ing difficulty in gait, additional weakness of his arm, marked fibrillations 
and atrophy, and dysarthria. There was weakness of the tongue and 
fibrillations. Intensive vitamin E treatment was begun, the patient taking 
up to 450 mg. a day by mouth, with 50 mg. by intramuscular injection, 
3 times a week. He was discharged Deceinber 23, and died at home, of 
respiratory paralysis, January 7, 1941. 

Electromyograms. On December 9, 1940, the fibrillations varied from 
12 to 20 per minute. On December 23, they were 30 to 40 per minute. 

Case 14. Progressive Muscular Atrophy. J. P. (98482), a male, aged 
53, entered the hospital November 20, 1939, complaining of weakness of 
his right leg of 6 months’ duration. The examination showed, besides 
an atrophic, flaceid right leg below the knee, weakness of both legs and 
arms with fibrillations of the muscles of both thighs and shoulders. There 
was foot-drop on the right side. Syphilis had been contracted 22 years 
before entrance to the hospital, but an examination of the spinal fluid was 
negative for any signs of the disease. Wheat-germ oil was given in March, 
1940, and vitamin E was taken af er September of the same year. The 
disease progressed without remission and in March, 1941, when treatment 
was discontinued, the patient was bedridden. 


| *200uv. Some for all records 


Fic. 1.—Electromyograms of Case 16, progressive muscular atrophy. Taken 
with surface electrodes from the right deltoid muscle. The first record was taken 
before vitamin E was used; the second and third during treatment. There was a 
progressive increase in the number of fibrillations: 240, 350, 390 per minute. The 
patient died 1 month after the last record was taken. (Schwab and Skogland, 
courtesy of Journal-Lancet.) 


Case 16.—Progressive Muscular Afrophy. W. P. (270257), a lawyer, 
aged 66, entered the hospital September 15, 1940, complaining of weakness 
of his legs and back of 2 months’ duration. Nearly a year before entrance 
the patient showed signs of posterior column disease, with ataxia, paresthe- 
sias and lightning pains. A diagnosis of tabes was considered in spite of a 
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normal pupillary response and no changes in the blood or spinal fluid. — Ex- 
amination on entrance indicated a new set of signs. There was marked 
fibrillation of all muscles in the shoulder girdle, the muscles of his legs and 
slight fibrillation of the left side of his tongue. The sensory symptoms 
noted the year before were in abeyance. Vitamin E, 150 mg. daily, was 
given at the start, soon increased to 200 mg. and later to 300 mg. per day, 
partly by intramuscular injection. The patient grew rapidly worse and 
died January 12, 1941. 

Electromyograms. Before treatment the right deltoid showed 240 fibrilla- 
tions per minute. On December 9, 1940, the count was 350 and on Decem- 
ber 12, 390 per minute. 

Case 19.—Peroneal Muscular Atrophy. A. E. (239571), a Finnish house- 
wife, aged 43, entered the hospital April 18, 1940, because of progressive 
difficulty in walking of 3 months’ duration. The weakness began insidi- 
ously, with dragging of the right leg and inability to climb stairs. Exam- 
ination disclosed a generalized weakness of all the leg musculature, with 
the greatest loss in the tibial and peroneal groups. There was foot-drop, 
as well as inability to walk on the toes. The gait was of the slapping, 
steppage type. No fibrillations were observed. The knee jerks and ankle 
jerks were present, but slight. No loss of sensation was recorded. 

Treatment with vitamin E was given for 3 months, beginning with 20 mg. 
per day and ending with 250 mg. per dav, for the last 12 weeks. During 
this period the disease progressed steadily. By January, 1941, walking 
was almost impossible and weakness in the arms was evident. Her condi- 
tion in March, 1941, was even less satisfactory. 


The Diagnosis of Amyotrophic Lateral Sclerosis and Allied Condi- 
tions. The diagnosis of the intrinsic “system” diseases of the 
spinal cord is no longer a simple procedure, for the exact conditions 
described by Duchenne, Charcot and others have been superseded 
by syndromes, containing the usual motor elements, but in atypical 
and even bizarre forms. Charcot describes amyotrophic lateral 
sclerosis, for instance, as a disease of the motor system, beginning 
with an atrophic, flaccid, symmetric paralysis of the small muscles 
of the hands. The disease progressed rapidly up the arms to the 
shoulders with later, but less extensive, involvement of the legs, 
the chest muscles, and the diaphragm. The order of progress sel- 
dom varied; the symmetry almost never. The disease was entirely 
motor, all sensory elements being absent, including pain, paresthe- 
sias or ataxia. ‘The lateral tracts were also diseased, conspicuously 
in the cervical region, but degenerated in their entire length. The 
legs, therefore, were spastic with an increase in the deep reflexes 
and ankle clonus. Long after Charcot’s time the Babinski sign was 
added as a clinical finding. In the later stages of the disease the 
legs often presented the unusual condition of a combination of 
atrophic and spastic paralysis, the former usually overcoming the 
latter. The sphincters were never primarily affected. The pic- 
turesque name, combining a clinical sign with a pathologic finding, 
was the one originally used by Charcot (1869). 

The original descriptions of progressive muscular atrophy are 
even older than those of amyotrophic lateral sclerosis. Duchenne 
(1849) and Aran (1850) described the spinal type and Duchenne 
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(1861), alone, the bulbar form. The diseases are much alike except 
for the absence of lateral sclerosis and its spastic manifestations in 
the legs in progressive muscular atrophy. When progressive mus- 
cular atrophy began as an affection of the tongue and throat, more- 
over, causing dysarthria with its characteristic “ hot-potato”’ speech, 
the disease was called bulbar paralysis. Frequently bulbar paralysis, 
as described above, was associated with progressive muscular 
atrophy, or, more rarely, with amyotrophic lateral sclerosis. 

If the clinical descriptions of these three diseases were thought to 
be rigid and exact, the reports of the pathologic lesion were even 
more so. “Systems” were involved exclusively and the diseases 
were classed as “ system diseases” above all others. The “systems” 
were the anterior horn cells column of the spinal cord, extending 
up into the medulla and bulb as the nuclei of the lower cranial motor 
nerves, and the lateral or “pyramidal”’ tract. The latter was only 
involved in one of the three diseases, namely, amyotrophic lateral 
sclerosis. No other parts of the nervous system were affected. 

To these rigid classifications we no longer adhere. Diseases are 
becoming syndromes, not only in their multiple causes, but also in 
their symptomatic variability. In cases of progressive muscular 
atrophy or amyotrophic lateral sclerosis, symmetry is no longer 
considered essential to the diagnosis. The disease may, moreover, 
begin in the shoulder, trunk or even in the legs. One arm or one leg 
may be affected far in advance of its fellow, or one arm and one leg 
may become involved simultaneously. Steady progress in the dis- 
ease, once considered as a nearly constant feature, is, in addition, 
now regarded as usually characteristic, but not invariably so. Many 
cases have been reported with long remissions: others with short 
and even repeated remissions. Remissions, however, do not consist 
of periods of improvement, but in a temporary secession of clinical 
advancement. Continued relapse is still the rule; intermittent 
relapse, the exception. 

When sensory symptoms are reported, however, the diagnosis 
must be seriously questioned. If we wish to uphold the ordinary 
categories of descriptions of clinical entities, we must not make too 
broad exceptions. Sensory symptoms of any kind in bulbar par- 
alysis, progressive muscular atrophy or amyotrophic lateral sclerosis 
cannot be allowed, except on the basis of some other coincident 
disease. It is, in part, due to the inclusion of patients with sensory 
symptoms that has led in recent years to false reports of recovery 
following various types of treatment. Certain forms of neuritis, 
particularly neuronitis, involvement of the anterior and posterior 
roots of the spinal cord, and the upper portions of the great plexuses, 
almost always with some sensory symptoms, although closely re- 
sembling in their clinical manifestations the system diseases, have 
been called, erroneously, progressive muscular atrophy or amyo- 
trophic lateral sclerosis. A most searching investigation is needed 
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to separate these groups, one so likely to respond to vitamin therapy 
and the other, the intrinsic cord disease, so invariably unaffected 
by any known treatment. This is one of the features, therefore, 
that has tended to confuse our opinion, if based on the current 
literature, regarding the efficiency of vitamin therapy. A more 
careful and strict diagnosis would have led, in some cases, to a less 
sanguine report on the value of vitamin EF in the treatment of the 
system diseases. 

Another point, moreover, has often arisen regarding diagnosis. 
This is based on our dependence upon fibrillation as an unequivocal 
sign of anterior horn cell, or similarly, cranial nerve motor nuclei, 
degeneration. Fibrillation is uncontrolled twitching of the muscular 
units, or small groups of muscle fasciculi, of the voluntary muscles 
undergoing atrophic, flaccid paralysis. It is almost exclusively 
associated with slow degeneration or dysfunction of the motor cells 
of the lower motor neurone. Not characteristic of poliomyelitis, 
an acute process, but invariably a part of the three system diseases 
under consideration, fibrillation may also be a sign of the more 
peripheral diseases, the various forms of neuritis. In the system 
diseases, however, it is often persistent, widespread and has a 
rippling, wave-like quality, not seen in neuritis. It often precedes 
any marked paralysis, but atrophy is usually obvious when fibrilla- 
tion is present. Rare twitches are the rule in neuritis; nearly con- 
tinuous activation in bulbar palsy, progressive muscular atrophy 
and amyotrophic lateral sclerosis. The fibrillations may be easily 
recorded on an electromyogram, but there is nothing characteristic 
about the changes in electric potential and electromyograms are 
not diagnostic of individual diseases. If they can be recorded elec- 
trically, moreover, they can usually be seen clinically. The myo- 
graphic method, however, is a convenient way of making a perma- 
nent record and serves also as a means of counting the number of 
fibrillations in a given unit of muscle. 

If we extend our diagnosis, therefore, bevond the strict limits set 
down by Charcot and his contemporaries, as is customary at the 
present time, less dependence on an exact diagnosis must be ex- 
pected. This conforms to the trends in neurology in fields other 
than the system diseases and leads to a broader outlook on what 
we used to call “clinical entities.” An older neurologist once said: 
“T no longer make diagnoses; I think in terms of syndromes.” All 
is well if only the senior neurologist takes this point of view; the 
junior falls into many traps if he does not stick to diseases. It is 
best to describe the simple diseases as exact diagnoses and then 
point out any unusual feature, without extending the diagnosis far 
afield into the “atypical” territory. In reviewing the recent litera- 
ture on the treatment of these system diseases with vitamin F, one 
is conscious that not a few diagnoses fall into the “atypical” field 
and thus are doubly difficult to use as a basis for evaluating treat- 
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ment. This applies, moreover, to some of our own cases, for if we 
used only cases having the signs recognized by Charcot, our list 
would be reduced by a half. Even our abstracted cases, used to 
illustrate the effects of vitamin E therapy, are not strictly in accord 
with an exact diagnosis as described in the original literature. We 
believe, however, that they satisfy the ordinary requirements of 
diagnosis in so complicated a field. 

Peroneal Muscular Atrophy. The Charcot-Marie-Tooth form of 
muscular atrophy, peroneal muscular atrophy, is a somewhat differ- 
ent disease from progressive muscular atrophy, bulbar paralysis or 
amyotrophic lateral sclerosis. It is a heredofamilial disease with 
combined spinal cord and peripheral lesions. This syndrome, de- 
scribed in 1886, has some features of a system disease of the spinal 
cord and others linking it to the group of muscular dystrophies. 
Both the ventral horns and the peripheral nerves are involved. 
Because of muscular atrophy of all the muscles below the knee, 
followed by the intrinsic hand muscles, with fibrillations, the disease 
is one that vitamin E treatment might be expected to help. There 
is slight variation in the clinical forms of peroneal muscular atrophy 
but ordinarily the diagnosis is not questioned. 

Discussion. In general, our report, like that of many others, 
indicates no beneficial results from the use of vitamin E in amyo- 
trophic lateral sclerosis, progressive muscular atrophy, or peroneal 
muscular atrophy. Similar findings are reported by Fitzgerald and 
MeArdle,’ Doyle and Merritt,’ Denker and Scheinman,’ and others. 
The reports of Wechsler, on the other hand, and possibly those of 
Stone and of Gutiérrez-Mahoney,® indicate a favorable influence of 
vitamin E on some of the intrinsic disease of the spinal cord and 
medulla. The discrepancies between these results cannot be ex- 
plained at the present time. Further evidence will be needed before 
a final decision can be made. The weight of the reported cases, 
however, is against the value of vitamin E in the diseases under 
consideration. 

It is hoped that the new method of studying the level of vitamin F 
in the blood, as reported by Wechsler and his coworkers,’ will be of 
value in separating out from any given group of patients those 
deficient in this vitamin. Although the details of the test have not 
been published, the preliminary report is disappointing, as far as 
amyotrophic lateral sclerosis is concerned. Untreated patients with 
this disease showed values within the normal range. Blood levels 
could be raised by oral administration of vitamin E, however, 
although patients thus treated did not all show clinical improvement. 

Summary and Conclusions. Eleven patients with clinical amyo- 
trophic lateral sclerosis, 6 with progressive muscular atrophy and 4 
with peroneal muscular atrophy were treated with synthetic vita- 
min E, by mouth, over a period of 8 to 38 weeks. 

Doses were progressively increased from 20 to 250 mg. per day by 
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mouth. Ina few cases 50 mg. were added by intramuscular injec- 
tion, 3 times a week. 

In addition to vitamin E, most patients ingested vitamin B, com- 
plex, in various doses during the same period of observation. 

No patient showed any permanent improvement; a few were sub- 
jectively better. 

In general, the course of these diseases was not affected by the 
treatment; many were worse and some died during the period of 
observation. 

Difficulties in exact diagnosis are commented upon as well as the 
importance of a quantitative test for the level of vitamin E in the 
blood. 

Electromyograms are a convenient method of recording the num- 
ber of fibrillations in an affected muscle. They do not, however, 
furnish a definite diagnostic clue to any of the diseases under con- 
sideration. 
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THE increasing oral and parenteral. use of 2-methyl-1 :4-naphtho- 
quinone for its vitamin k-like activity is good evidence that toxicity 
and untoward side effects of this substance are negligible in the 
therapeutic dose range by these routes. Our use of methylnaphtho- 
quinone by topical application was suggested by the fact that it 
belongs to the group of fat-soluble vitamins (A, D, E and Kk) of 
which certain members are known to be absorbed through the skin. 

Mackie, Eddy and Mills? have shown that defective absorption 
may be the cause of some of the vitamin A deficiencies occurring in 


PAGE, BERCOVITZ: 2-METHYL- 1 :4-NAPHTHOQUINONE 567 


patients with colitis, and failure to respond to large oral doses of 
vitamin A was common. However, when cod-liver oil was given 
by inunction a prompt rise of blood vitamin A was usually obtained. 
de Beer, Drektar and Flusser' have shown that 2-methyl-1:4-naph- 
thoquinone in suitable vehicles administered percutaneously to vita- 
min Kk deficient chicks will successfully cure them. A single dose of 
| y per chick cured 50° of the depleted chicks and larger doses 
afforded protection for relatively long periods of time. 

Because it has been shown that 2-methyl-1:4-naphthoquinone 
can be absorbed when applied to the unbroken skin of chicks,' it 
was decided to administer the drug by the percutaneous route to 
patients with chronic ulcerative colitis. An ointment containing 
1°) 2-methyl-1:4-naphthoquinone in a specially prepared base* 
was obtained and given to patients to apply by inunction to the 
skin. Each patient was given specific directions to rub the oint- 
ment over a different area of skin each night and allow it to remain 
overnight in order to obtain maximal absorption. 

Nine adult patients were treated in this manner and the develop- 
ment of a dermatitis in 5 of them caused us to discontinue this 
method of administration (Table 1). We have not seen any refer- 
ence to this phenomenon in the literature and the reporting of it 
seems opportune. 

2-Methyl-1:4-naphthoquinone crystals (1 mg.) were applied to 
the skin of 83 normal persons, and in 24 hours an ulceration of the 
epithelium had occurred in 2 and a slight erythema had developed 
at the point of contact in the third person. Patch tests of the 
methylnaphthoquinone ointment were done on these 3 persons and 
an intense pruritus, erythema and edema of the area appeared in 

} to 2 hours, followed in 24 hours by vesiculation. The skin which 
was in contact with the methylnaphthoquinone ointment subse- 
quently turned a yellowish-orange color which persisted for a week. 
The pruritus was present for 3 to 4 days and tenderness of the area, 
similar to that occurring in actual burns, was present for | week. 
Patch tests of the ointment base were negative in all 3. 

Discussion. ‘lhe dermatitis from the methylnaphthoquinone oint- 
ment applied topically appeared to be due to the primary irritant 
effect of the chemical itself. Crystals of methylnaphthoquinone 
have been shown to be directly irritant to the epithelium. Appar- 
ently the dilution of the chemical (1%) by the ointment base caused 
a delay of several days in the appearance of the dermatitis. The 
patch tests of the methylnaphthoquinone ointment were inconclu- 
sive as they varied from negative to positive, in the persons who 
previously had a dermatitis. An individual variation in skin reac- 
tion to methylnaphthoquinone must be present, as the 3 normal 
persons patch-tested with the methylnaphthoquinone ointment gave 
a positive reaction. The subsequent inflammatory changes ran the 
course of a second-degree burn. The ointment base as a contribut- 

* Supplied by Burroughs Wellcome & Co. (U. 8. A.), Inc., New York, N. Y 
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TABLE 1.—-SyNopsis or Cases. 


Ointment containing 
2-methyl-1:4-naphtho- 
quinone, 1%. 


Quantity F 
per single 
application lie ti 
(om.), | 8Pplication. 
0.5 Daily for 7 
days 
No oint- For 1 week 
ment 
1 Daily for 6 Diffuse 
days prurit 
0.5 Daily for 7) Pruritu: 
days titis, 
1 For 1 day 


| No oint- For 4 weeks 


Dermal manifestations 


None 
None 


erythematous dermatitis with 
us 


s, mild erythematous derma- 
lasted several days 


None 
None 


s, erythema and edema of skin 
jomen, with an additional area 


on dorsum of right forearm; devel- 


ment 
1 Daily for 3) Pruritu 
days of abc 
1 Twice in 1 
week 
1 Only 1 day 
No oint- | 1 week 
ment 


0.5 Daily for 2, Pruritu 


oped into chr. eczematoid dermatitis 


None 


None 


None 


s with a diffuse erythematous 


days dermatitis 


1 Daily for 3 Diffuse 
days 
0.5 4 times in 
1 week 


1 Daily for 1 
| week 

1 Every 3 da. 

for 4 ap- 

plications 


1 | Twice in 1 
| week 


No oint- For 2 weeks Skin bu 


erythematous dermatitis 
None 
None 


None 


rned after rubbing in ointment 


ment but no dermatitis appeared 


0.5 | Daily for 1 
| week 


* Abbreviation for 2-methyl-1:4-naphthoquinone. 


Total 
amount 
of 
MNQ* 
applied 
to skin 
mg.). 


40 


70 


40 


Patch tests (performed 
following completion of 
ointment studies). 


Oint- 


Onnt- 


Crystals, 
ment | 
base. 


in 2 days 


ment 
MNQ,* 
1%. 
l 
L. C. 
2 35 + 
A. F. 
+ 
R.M. 
4 
M. P. = 
30 
M. T. 
M. C. 
7 ‘ 
F.K. 
E. R. 
55 
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ing factor in the dermatitis can be ignored, inasmuch as patch tests 
were uniformly negative. From the results of this study it can be 
concluded that the percutaneous route of administration of methyl- 
naphthoquinone is not a procedure of choice because of the occur- 
rence of dermatitis in 5 of the 9 patients studied. 

Methylnaphthoquinone in an ointment base has been applied 
percutaneously to newborn babies and has prevented the so-called 
physiologic hypoprothrombinemia of the newborn. In a series of 
24 newborns in which this method was used no evidence of a contact 
dermatitis appeared.* 

Summary. |. Methylnaphthoquinone 1% in an ointment base 
applied to the skin of 9 patients resulted in a dermatitis in 5 of them. 

2. The dermatitis appeared after several applications of the 
methylnaphthoquinone ointment and consisted in pruritus, eryth- 
ema, edema of the skin, and in | case this wert on to the appearance 
of a chronic eczematoid dermatitis. 

3. Crystals of methyInaphthoquinone are primary irritants to the 
skin and the dilution of the methyInaphthoquinone by the ointment 
base results in a delayed appearance of the dermatitis. 

Multiple topical application of methylnaphthoquinone in an 
ointment base does not appear to be a desirable procedure in adults. 
One or two applications did not cause any untoward side-effect. 
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, 


A KNOWLEDGE of the minimal human requirement for thiamine, 
as well as for other members of the B complex, is essential in order 
to assess the adequacy in that respect of any diet or to determine 
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when supplementation of the diet is indicated. Recent studies have 
attempted to fix the normal range of the need for thiamine” and for 
riboflavin’ in the human being, but no effort has been made to 
assess the factors which determine it. Cowgill originally proposed 
that the requirement depends on the body weight and the total 
caloric intake. Although indirect confirmation of the accuracy of 
his formula has been possible,‘* in no instance has its applicability 
to man been put to direct test. Accordingly, the present observa- 
tions were carried out to determine whether the minimal require- 
ment for thiamine is accurately expressed by the Cowgill formula 
and to evaluate in a preliminary fashion the réle of body weight and 
of caloric intake in determining that requirement. 

Further knowledge is also needed of factors which determine the 
urinary excretion of thiamine in the normal subject, since that has 
been used as a measure of deficiency.''"-"" Accordingly, the factors of 
body weight, total caloric intake, infection, and, in 3 subjects, the 
development of deficiency, have been studied for their influence on 
the urinary excretion of thiamine. 


TABLE 1.—ARTICLES COMPOSING THE EXPERIMENTAL DIET. 


Breakfast. Lunch. Supper. 
Orange juice Lamb, beef, or chicken Rice 
* Cream of wheat Potato Cheese, American 
Milk Spinach, carrots or string Bread 
Egg beans Butter 
Bacon Bread Pear, pineapple, peach 
Toast Butter Lettuce 
Butter Cornstarch pudding Olive oil 
Jelly Sugar 
Candy 
Gelatine 


Methods of Study. Six women, without complicating disease,* or pre- 
existing evidence of deficiency, served voluntarily as subjects for this study, 
They resided in our Vitamin Ward,+ where they consumed a constant daily 
quantity of an experimental diet for 28 to 120 days (Table 1). Weighed 
separately for each subject, the diet supplied daily a specific amount of 
thiaminet slightly in excess of the theoretical requirement as calculated 


* Two of the subjects (A. H. and F. P.) showed clinical and laboratory evidence 
of chronic hepatic disease. We could, however, obtain no indication’ that their 
utilization of the B vitamins differed from normal at the levels of intake here em- 
ployed. Hence, for the purposes of the present study they are included as essentially 
normal subjects. 

+ The ward of the Thompson Vitamin Clinic contains 8 beds and is devoted solely 
to the study of vitamin deficiencies. It is operated as a separate unit so that the 
subjects may be kept under the constant 24-hour supervision of a staff of 4 graduate 
nurses and so that rigid control of the food and fluid intake and of the collection of 
urine and feces may be maintained. The subjects, selected for their willingness to 
coéperate and for their lack of conflicting disease, are confined to the ward and an 
‘adjoining sundeck so that environmental conditions are essentially constant. Special 
recreational procedures and occupational therapy are provided. 

t The thiamine content of individual foods was calculated from the Cowgill 
tables. The total daily thiamine intake was measured by chemical analysis of the 
total food consumed by 1 subject on 3 different days. Close agreement was found 
between calculated and actual intake. 
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by the Cowgill formula.* A second group of 3 women, likewise resident in 
the Vitamin Ward consumed essentially the same foodst but in amounts 
which supplied approximately one-half of their requirement. The protein, 
fat, carbohydrate and the total calories of the diet were adequate for each 
individual. Ascorbic acid,t and in certain instances vitamins A and D § 
and also calcium, were given as supplements. Additional quantities of 
other members of the B complex were not given since their influence on the 
utilization of thiamine is not at present understood and hence it seemed 
more desirable to study the behavior of thiamine when all the B factors were 
reduced more or less proportionately. The dietary conditions so estab- 
lished thus resembled more nearly those actually encountered in clinical 
deficiencies in which the supply of the entire B complex is likely to be 
reduced. 

The subjects were weighed daily under standard conditions and were 
observed closely for the development of symptoms and physical signs of 
deficiency. Activity from day to day was essentially constant for each 
subject. The basal metabolic rate and urea clearance were normal in 
every instance. Fluid intake was maintained at 1500 ml. daily. The 
urine excreted over each 24 hours was collected in brown glass bottles con- 
taining 10 ml. of glacial acetic acid and was kept in a refrigerator until 
assayed. The output of thiamine for each 24 hours was determined 
separately. 

The thiamine** content of both food and urine were determined by an 
adaptation of the thiochrome method of Hennessy and Cerecedo,’ as modi- 
fied in the laboratories of Merck & Co., Inc.6¢¢ A fluorometer constructed 
on the principles outlined by Cohen? and incorporating suggestions made 
by Hills’ was used. The source of ultraviolet light was a 100-watt Type H 

. General Electric lamp. The incident light was filtered through Woods 
glass. A Type II Western Photronic cell, screened by a Wratten 2A filter, 
was employed to measure fluorescence, the current from the photocell 
being measured by means of a Rubicon high-sensitivity galvanometer. 
Solutions of thiamine analyzed simultaneously with unknowns were used as 
standards for fluorometry. Thiamine added to urine was recovered within 
+10°% of the theoretical, although usually deviations were much smaller. 

In the food analyses an amount exactly equal to that consumed by an 
individual in a given day was finely ground and was extracted overnight 
with 3 liters of 3° sulphuric acid. The extract was then thoroughly 
shaken and 100 ml. aliquots containing approximately 0.5 to 3.2 ug. of 
thiamine were autoclaved and assayed in duplicate for free and total 
thiamine using standard thiamine solutions for comparison. The dupli- 
cate determinations agreed closely. 


Results. Zhe Normal Requirement for Thiamine. Of the 6 women 
who received a daily amount of thiamine closely approximating the 
theoretical requirement as calculated by the Cowgill formula, the 

Vitamin (micrograms) 

Calories 


= 0.0000284 weight X 0.166. 
grams 

+ Orange juice, egg and bacon were the only articles of food omitted in the defi- 
cient diet. 

t The ascorbic acid was kindly supplied by E. R. Squibb & Sons, New York City. 

§ Vitamins A and D were generously supplied as Cod Liver Oil Concentrate 
Capsules by Dr. E. R. Neary, The White Laboratories, Inc., Newark, N. J. 

** We are indebted to Merck & Co., Rahway, N. J., for generous supplies of thia- 
mine, as ‘‘ Betabion,”’ used throughout these studies. 

tt We are indebted to Dr. William L. Sampson for advice concerning the applica- 
tion of the thiochrome method. » 
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Thiamine 
Theoretical requirement 
Thus if the requirement were as indicated by the Cowgill formula 
all should have remained well. Actually, however, 3 subjects 
developed clinical manifestations of deficiency, whereas, during the 
same period, the other 3 subjects remained well. Those who 
developed evidence of deficiency had received, because of their small 
body weight, the smallest amounts of thiamine on the basis of the 
Cowgill formula. This suggests that body weight may be dispro- 
portionately represented in the formula, which therefore does not 
accurately predict the thiamine requirement of smaller individuals. 


varied from 1.03 to 1.1 (Table 2). 


TABLE 2.—Data RELATIVE TO THEORETICAL REQUIREMENT, INTAKE AND URINARY 
EXCRETION OF THIAMINE. 


Require- 
ment by Thiamine. Average 
Days Body Cowgill Daily ————+~.—- daily 
on weight, formula, intake, — Theoretical excretion, 
Subject. diet. pounds. Calories. BE. we. requirement. Weight. Calorie. we. 
E. V.* 63 108.8 1752 398 204 0.51 1.88 0.12 21 
4. 3* 37 108.5 1711 398 204 0.51 1.88 0.12 32 
R. A.* 77 202.3 2082 825 353 0.43 1.74 0.17 35 
M. H.+ 36 95.5 1608 380 413 1.09 4.32 0.25 34 
A. T.t 28 129.5 1784 . 503 519 1.03 4.00 0.28 32 
I.C.t 120 127.5 2049 524 574 1.10 4.50 0.28 42 
A. H.t 36 143.5 1860 610 651 1.07 4.54 0.35 46 
J. Z.t 28 156.8 2019 646 703 1.09 4.48 0.35 58 
F. P.t 36 1943 715 773 1.08 4.58 0.40 60 


* Definite deficiency. 
+ Early deficiency, except I. C. who developed definite deficiency after infection. 
t No deficiency. 


Because of the limited number of subjects it is not possible to 
exclude altogether the possibility of a chance occurrence of defi- 
ciency in the smaller members of the group. Further experimenta- 
tion is therefore required to establish the part played by body weight 
in determining the requirement for thiamine, but our observations 
strongly suggest that its influence is less important than implied 
in Cowgill’s formula. 

The absolute thiamine intake and the thiamine calorie ratio were 
higher in all of our subjects without deficiency than in those who 
developed it, whereas no clear division between those with deficiency 
and those with no deficiency was apparent on the basis of the thia- 
mine/weight ratio. The minimal absolute thiamine intake com- 
patible with health was about 651 yg., and the thiamine/calorie 
ratio about 0.35. Which of these factors constitutes the better 
basis for the prediction of the normal requirement must be deter- 
mined by further clinical study. 

It should be pointed out that, with the exception of Subject I. C., 
these observations were made over a comparatively short period, 
and the minimal amounts of thiamine given above may be inade- 
quate for subsistence over a longer time. 
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Daily Variation in Urinary Excretion of Thiamine. The amount 
of thiamine excreted varied appreciably from day to day, inde- 
pendently of the urine volume. The absolute variation in thiamine 
excretion was approximately proportional to the magnitude of the 
intake (Table 3). The amount excreted for each subject remained 
within a characteristic range from the beginning to the end of ob- 
servation (Chart 1). Variations within this range were not asso- 
ciated with any obvious change in the subject's condition. There 
was no change in output, for example, during menstruation. These 
facts suggest that the daily variations in excretion did not represent 
true differences in utilization but were related to factors governing 
the absorption or excretion of the vitamin. 


TABLE 3.— VARIATION IN URINARY EXCRETION OF THIAMINE ON A CONSTANT INTAKE. 


Urinary thiamine. 


Average 
daily Standard Coefficient 
Daily intake, output, deviation 
Subject. ve. (a). variation. § 
i 204 21 5.6 26.6 
A.B? . 204 32 4.8 15.0 
R.A.* . 353 33 11.1 33.5 
M. H.7+ 413 34 9.6 28.0 
A: EF 519 32 7.3 23.0 
I. C.f 574 42 11.7 28.0 
A. BS 651 56 15.0 27.0 
J. Z.t 703 58 16.2 28.0 
773 60 24.6 41.0 
* Definite deficiency. + Early deficiency except I. C. (see text). 
t No deficiency 


Standard deviation 100 
Mean 


$ Coefficient of variation = 


Relation of Urinary Excretion to Body Weight and Caloric Intake. 
The output of thiamine varied directly with the intake and was 
independent of body weight in all of the subjects studied (Table 2). 
A striking illustration of this fact is provided by the 2 subjects who 
represented the extremes in body weight. Thus Subject R. A., 
weighing 202.3 pounds, who took a deficient diet, received an amount 
of thiamine comparable to that consumed by Subject M. H. who 
weighed 95.5 pounds. Both subjects excreted the same average 
daily quantity of thiamine. If body weight were a major factor in 
determining the output of thiamine the excretion in these 2 subjects 
should have differed widely. 

A further demonstration of the direct relationship between intake 
and output regardless of body weight is provided by statistical analy- 
sis of the urinary excretion figures of the group who received daily 
amounts of thiamine just sufficient to meet their theoretical require- 
ment. In this group intake increased in proportion to both body 
weight and calories since it was determined on the basis of the Cow- 
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gill formula. However, by means of the partial correlation tech- 
nique* it was possible to analyze these factors separately as a result 
of which a highly significant correlation was demonstrated between 
intake and output (Table 4), while no correlation could be demon- 
strated between output and body weight or caloric intake. 


TABLE 4.— PARTIAL CORRELATIONS BETWEEN OUTPUT OF THIAMINE AND INTAKE, 
Bopy WEIGHT AND CALORIES. 


Probability 
Coefficient of of chance 
Correlations. correlation (r).+ correlation (P).t Correlation. 
Intake with output, body weight 
constant <0.01 Highly significant 
Body weight with output, intake 
constant >0.50 None 
Calories with output, intake 
constant >0.10 None 


Urinary Excretion of Thiamine During Infection. Acute tonsillitis 
developed in 1 subject (I. C.) and was accompanied by a significant 
decrease in the average daily output of thiamine (Table 5). Fever 
was present for only 3 days at the outset, but evidence of infection 
persisted for a total of 15 days. The excretion of thiamine remained 


TaBLE 5.— URINARY EXCRETION OF THIAMINE DuRING INFECTION (SuBJEcT I. C.). 


Average 


aily Significance of the 
urinary differences between 
Date, thiamine, averages 
1940-1941. Days. ug. Clinical condition. (P).§ 
11/ 5-12/15 41 (A) 50 Normal 
12/16-12/30 15 (B) 32 Infection; no manifestations (A) — (B) 
of deficiency <0.01 
12/31- 2/ 4 36 (C) 43 No infection; early mani- (B) — (C) 
festations of deficiency <0.01 


low during this entire period despite unchanged intake, but, coin- 
cident with recovery, returned to normal. These findings suggest 
that there may have existed during the illness increased utilization 
of thiamine, that this was not limited to the period of pyrexia and 
that it terminated with recovery. This subject developed clinical 
evidence of deficiency immediately following the period of infection 


* By utilizing the partial correlation technique: 


Tie — Tis X Yes 


7 12.3 = 


V1l— ras — 


it is possible to determine the relationship between two factors independently of the 
possible effect of variations in the third. 

+ Correlations of 0.9 and above indicate a close correlation between two measure- 
ments. The highest possible correlation is 1.0. Correlations below 0.4 indicate very 
little relationship. 

t P = the probability that the observed difference might have occurred by chance. 
When P is 1.0 the difference is a purely chance affair. If P is 0.05 there are only 
5 chances out of 100 that the difference could have occurred by chance. As the 
value of P decreases the likelihood increases that a difference in the observed direction 
will be consistently found. 

§ For definition of P see Table 4, 
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making it appear probable that her intake of thiamine was barely 
adequate prior to infection and was rendered inadequate by the 
increased demand for thiamine during this period. — 

Urinary Excretion of Thiamine in Relation to Clinical Deficiency. 
The 3 subjects who subsisted at approximately one-half of their 
theoretical requirement for thiamine first showed the characteristic 
manifestations of deficiency*® on the 23d, 32d, and 41st day after 
beginning the diet. These signs slowly increased in severity until 
thiamine was administered. In none was the appearance or further 
development of clinical evidence of deficiency associated with altered 
output of thiamine (Table 6). Very soon after the diet was begun, 
the daily thiamine excretion in the urine reached a level and did not 
vary significantly therefore (Chart 1). 


TaBLe 6.— URINARY EXCRETION OF THIAMINE BEFORE AND DURING DEFICIENCY. 


Average daily urinary thiamine. 


— 


Theoretical During 
requirement Daily intake Before During early definite 
for thiamine, of thiamine,* deficiency, deficiency, deficiency, 
Subject. ug. ue. ug. 
R.A. . . . 35 29 37 
(23 days) (37 days) (17 days) 
A.B. . . . 398 204 32 31 
(32 days) (6 days) 
E.V. . . . 398 204 21 21 25 


(41 days) (15 days) (7 days) 
* Before beginning the deficient diet the intake of thiamine was as follows: R. A. 
an average of 677 ug. daily for 11 days; A. B. 100 yg. daily in addition to 204 yg. 
of thiamine in the diet for 35 days; E. V. an average of 821 ug. for 15 days. 


WwW SUBJECT AH SUBJECT 4.2. 
Z intaxe: 651 uc/0 INTAKE: 703 u6/D 
aed 
5 a 

ze” 
== 

W oO 40 x s 

a 
ZS 10 
= = SUBJECT RA MILD MODE RATE 

INTAKE: 3530/0 DEFICIENCY DEFICIENCY 
10 20 30 40 50 60 70 80 
DAYS 


Cuart 1.—Daily urinary excretion of thiamine in 3 subjects taking the experi- 
mental diet. Broken line shows observation on Subject R. A. who consumed a diet 
deficient in the B complex and who after 23 days first showed clinical manifestations 
of deficiency; solid lines show observation on Subjects A. H. and J. Z. who received a 
diet adequate in B complex. 


Thus the excretion of thiamine appears to be influenced mainly 
by factors which determine its concentration in blood and tissues 


576 STUDIES OF THE B VITAMINS IN THE HUMAN SUBJECT 


(daily intake, infection, proportion of dietary elements") rather 
than by the altered function resulting from its reduction in the diet. 
In view of these facts it may be assumed that factors which lower 
the excretion of thiamine likewise result in reduction of the amount 
of thiamine available to the tissues and the amount in the urine, 
therefore, may be considered as an indication of the immediate avail- 
able supply of the vitamin. It cannot be said, however, that 
because the excretion of thiamine is reduced, altered function due 
to thiamine deficiency has resulted. For this reason the usefulness 
of the measurement of thiamine output in the urine as an indication 
of the presence or absence of deficiency appears to be limited. 

These observations also suggest that there had been very little 
storage of thiamine since no significant difference in the time of 
onset of clinical deficiency in the 3 subjects was observed although 
their previous intake of thiamine had been strikingly different 
(Table 6). Furthermore, if the thiamine in the deficient diet had 
been augmented by stores from the tissues, the excretion in the 
early stages of deficiency should have exceeded that in the later 
period. 

Summary. 1. Six subjects, without previous evidence of defi- 
ciency, subsisted on a constant daily diet containing thiamine in 
amounts just sufficient to meet the theoretical requirement as cal- 
culated by the Cowgill formula. Three other subjects received the 
same diet in amounts which supplied approximately one-half of 
the theoretical requirement for this vitamin. 

2. Of the 6 subjects who received the theoretically required 
amount of thiamine, 3 developed deficiency and 3 did not. Those 
who developed deficiency were the smaller members of the group. 
Thus the Cowgill formula failed adequately to predict the normal 
requirement for thiamine, probably through too great emphasis on 
body weight. 

3. The minimal adequate intake of thiamine for this group was 
about 651 yg. per day, the thiamine/calorie ratio about 00.35. 

4. The amount of thiamine in the urine varied from day to day, 
the absolute variation being approximately proportional to the mag- 
nitude of the intake. 

5. The output of thiamine in the urine was directly correlated 
with the intake. No relationship was demonstrated between the 
output of thiamine and body weight or calorie intake. 

6. The output of thiamine in the urine was lowered in 1 case in 
the presence of infection and returned to normal when the infection 


subsided. 


7. The development of clinical deficiency did not alter the output 
of thiamine in the urine. 
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A COMPARISON OF THE BACTERIOSTATIC EFFECT OF THE 
SULFONAMIDE DRUGS UPON THE GROWTH OF 25 
STRAINS OF STREPTOCOCCUS VIRIDANS. 


By Mary A. Posron, M.A., 


INSTRUCTOR IN BACTERIOLOGY, DUKE UNIVERSITY SCHOOL OF MEDICINE; ASSISTANT 
BACTERIOLOGIST, DUKE HOSPITAL, 


AND 


Epwarp S. Orca, M.D., 


ASSOCIATE IN MEDICINE, DUKE UNIVERSITY SCHOOL OF MEDICINE; ASSISTANT PHYSICIAN, 
DUKE aces DURHAM, N. C. 


(From the Departments of Bacteriology and Medicine, Duke University School of 
Medicine and Duke Hospital.) 


IN a previous communication, we reported a series of experiments 
showing the bacteriostatic effect in vitro of sulfanilamide and five of 
its related compounds upon various organisms isolated from human 
cases of bacterial endocarditis. This series included 14 strains of 
Strep. viridans. Little work has been reported demonstrating the 
effectiveness in vitro of the sulfonamide drugs upon this group of 
organisms.'?*.° Since new compounds have become available, it 
seemed of sufficient importance to warrant a report of the results 
of experiments in vitro showing the inhibitory power of three new 
sulfonamide drugs, and four of the previous ones, upon the 14 strains 
formerly used and an additional 11 strains of Strep. viridans. 


Materials and Methods. All of the strains of Strep. viridans were 
isolated from the blood of 25 patients who had had consistently positive 
blood cultures. The clinical diagnosis of 20 of these patients was bacterial 
endocarditis, 2 patients had acute rheumatic fever, and there was 1 case 
each of rheumatoid arthritis, carcinoma of the stomach and Boeck’s sar- 
coid. Within 48 hours after isolation, the organisms were lyophilized to 
preserve their original characteristics until the time of the experiment. 

Sulfanilamide, sulfapyridine, sodium sulfapyridine, sulfathiazole, sodium 
sulfathiazole, sulfadiazine and sodium sulfadiazine were chosen for the 
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experiments. Because of differences in the solubilities* of these drugs in 
broth and because it was desired to use concentrations of drug comparable 
to the concentrations obtainable in the blood by therapeutic administration, 
they were divided into two groups. Sulfanilamide and the sodium salts 
were tested in concentrations of 30, 25, 20, 15, 10 and 5 mg. per 100 ce. 
The other drugs were used in concentrations of 10, 7.5, 5 and 2.5 mg. per 
100 ce. 

The concentrations of sulfanilamide and the sodium salts were prepared 
by suitable dilutions of a stock solution containing 0.1; of the drug in 
beef infusion bacto-peptone (buffered) broth, pH 7.4. The stock solu- 
tions were sterilized by filtration through a Seitz filter pad and the con- 
centrations were checked by chemical determinations.t The other drugs 
were prepared from stock solutions containing 0.01°% of the drug in the 
same buffered broth. The pH of the broth was checked after the drugs 
were added and again at the end of the experiment. There was no appre- 
ciable difference between the pH of the broth containing the sodium salts 
and that containing the other drugs. 

Five test tubes containing 10 ec. of each concentration of drug were 
inoculated with 0.1 ec. of a suspension of a 24-hour broth culture diluted 
to contain 1000 organisms per ec., making the concentration at the begin- 
ning of the experiment 100 organisms per cc. Ten control tubes containing 
no drug were inoculated at the same time. Readings of the photronreflect- 
ometer (Libby) were taken after 24 hours’ incubation. After the readings 
of the photronreflectometer were taken, 0.1 cc. amounts were transferred 
from the tubes showing no growth to tubes containing 10 cc. cooled molten 
agar to which 1 ce. of sterile blood had been added and plates were poured. 
In every instance these plates were sterile. The results of the experiments 
are given in the tables. 


Discussion. ‘The data in Table | show the great variation in the 
effectiveness in vitro of the sulfonamide drugs on a large number of 
strains of a single species of bacteria, Strep. viridans. Of a total of 
25 strains, the growth of 17 strains of Strep. viridans was inhibited 
by one or more drugs. In this series, the growth of 3 strains was 
inhibited significantly by all seven drugs, in contrast to 7 strains 
whose growth was not inhibited by any of the drugs. The remaining 
14 strains showed considerable variation. The growth of 5 strains 
was inhibited by five drugs, 3 strains by four drugs, 2 strains by 
two drugs and the growth of 1 strain was inhibited by only one drug. 
With one exception (A. B.), no drug was bacteriostatic unless 
sodium sulfapyridine was effective also. This strain (A. B.) was 
isolated from a patient with bacterial endocarditis, who had been 
treated previously with sulfapyridine. 

The summary of the relative bacteriostatic effects of each of these 
drugs is given in Table 2. Sodium sulfapyridine exhibited the most 
marked effectiveness on the greatest number of strains. 


* The sodium salts were used so that higher concentrations of the drugs could be 
obtained. Since the same concentrations of drugs and their sodium salts were not 
comparable in their inhibiting effects, the data of experiments using both forms of 
the drugs are given in the tables. No explanation of the discrepancy can be given 
at the present time, although it has been noted in numerous experiments. 

+ The determinations were performed by Miss Sara Bunch of the Department of 
Biochemistry, Duke Hospital, Durham, N. C. 
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TaBLe 1.--ErrECTIVENESS OF VARIOUS SULFONAMIDE COMPOUNDS ON 25 STRAINS 
oF STREP. VIRIDANS. 
Sodium Sodium Sodium 


sulfapyri-  Sulfanil- Sulfapyri- Sulfa- sulfathia- Sulfadia- sulfadia- 

Strain dine. amide. dine. thiazole. zole. zine. zine, 
A. ++ ++ ++ ++ 
H. ++ ++ + ++ ++ 
++ 0 + 0 0 
L. C. ++ a + 0 0 0 0 
B. McG ++ ++ + 0 0 0 0 
0. C. ++ + 0 + ++ + ++ 
a ++ + 0 0 0 0 0 
++ + + ++ + ++ 
++ 0 + + ++ ++ +> 
A. 8. ++ 0 + = ++ ++ ++ 
Ee ++ 0 0 0 0 0 0 
+ + ++ 0 0 
i. A. + + 0 + + 0 0 
O. E. + + 0 0 0 0 0 
A. B. 0 0 0 + + ++ 
S. W. 0 0 0 0 0 0 0 
E. B. 0 0 0 0 0 0 0 
W.F. 0 0 0 0 0 0 0 
E. Me. 0 0 0 0 0 0 0 
D. B. 0 0 0 0 0 0 0 
B. G. 0 0 0 0 0 0 0 
E. O. 0 0 0 -0O 0 0 0 
J.B 0 0 0 0 0 0 0 


++ = No growth in 24 hours in concentrations of 20 mg. per 100 cc. or less of 
sulfanilamide, sodium sulfapyridine, sodium sulfathiazole, sodium sulfadiazine and 
5 mg. per 100 cc. or less of the other drugs. 

+ = No growth in 24 hours in concentrations of 25 or 30 mg. per 100 cc. of sulfan- 
ilamide, sodium sulfapyridine, sodium sulfathiazole, sodium sulfadiazine and 7.5 
or 10 mg. per 100 ce. of the other drugs. 

0 = No inhibition of growth in concentrations of the drugs used in the experiment . 


TABLE 2.—EFFECTIVENESS OF VARIOUS SULFONAMIDE COMPOUNDS ON 25 STRAINS 
OF STREP. VIRIDANS. 


Inhibition of growth. 


No inhibition 
Complete. Partial. Total. of growth. 
Drugs. No. %. No. G. No. N. No. %. 
Sodium sulfapyridine . 13 52 3 12 16 64 9 36 
Sulfanilamide . .. 6 24 9 36 15 60 10 40 
Sodium sulfathiazole . 11 44 3 12 14 56 11 44 
Sodium sulfadiazine. 8 32 4 16 12 48 13 52 
Sulfathiazole . .. 3 12 8 32 11 44 14 56 
Sulfapyridine . .. 2 8 8 32 10 40 15 60 
Sulfadiazine 5 oe 4 16 5 20 9 36 16 64 


Complete inhibition of growth: No growth after 24 hours in concentrations of 
20 mg. per 100 ce. or less of sulfanilamide, sodium sulfapyridine, sodium sulfathiazole, 
sodium sulfadiazine and 5 mg. per 100 ce. or less of the other drugs. 

Partial inhibition of growth: No growth after 24 hours in concentrations of 
25 or 30 mg. per 100 cc. of sulfanilamide, sodium sulfapyridine, sodium sulfathiazole, 
sodium sulfadiazine and 7.5 or 10 mg. per 100 ce. of the other drugs, or some degree 
of inhibition in lower concentrations. 

No inhibition of growth: No inhibition of growth in any concentration of the drugs 
used in the experiment. 


Because of the great variation in the effectiveness in vitro of 
sulfanilamide and its related compounds on Strep. viridans, it is 
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important to test the bacteriostatic effect in the test tube of the 
various sulfonamides on the organism before the institution of 
chemotherapy, in patients suffering from bacterial endocarditis. 
It has been shown that there is a definite correlation between the 
growth-inhibiting concentration in the test tube and the therapeutic 
effectiveness of comparable concentrations in the patient’s blood.‘ 

If preliminary experiments in vitro are impossible, these experi- 
ments would indicate that sodium sulfapyridine is the probable 
drug of choice, since it effectively inhibits the greatest number of 
strains. 

Conclusions. 1. The bacteriostatic effects of sulfanilamide, sulfa- 
pyridine, sodium sulfapyridine, sulfathiazole, sodium sulfathiazole, 
sulfadiazine and sodium sulfadiazine upon the growth of 25 strains 
of Strep. viridans, isolated from the blood of patients, have been 
studied. 

2. The results indicate not only a great variation in the effective- 
ness of these drugs against a large number of strains of a single 
species of bacteria, but also a great variation in the susceptibility of 
each strain to various drugs. 

3. In this series, sodium sulfapyridine exhibited the most marked 
effectiveness against the greatest number of strains. 

We wish to express our appreciation to Drs. D. T. Smith and D. S. Martin for 
their suggestions and help in the preparation of this paper, and to Lederle Labora- 
tories, Inc., New York, N. Y., for furnishing us with the sodium sulfathiazole, sulfa- 
diazine and sodium sulfadiazine used in these experiments. 
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AN EVALUATION OF IONTOPHORESIS USING DIFFERENT 
VASODILATING DRUGS FOR TREATMENT OF 
RHEUMATOID ARTHRITIS. 


By J. Smytu, M.D., 
AND 
R. H. Freyserc, M.D., 
ANN ARBOR, MICH. 
(From the Rackham Arthritis Research Unit,* the Medical School, University of 
Michigan.) 


THE treatment of arthritis by iontophoresis, or cataphoresis, is a 
comparatively recent therapeutic procedure whereby vasodilating 
drugs are introduced through the skin about the affected joints by 


* This unit is supported by the Horace H. Rackham School of Graduate Studies, 
of the University of Michigan. 
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means of galvanic current. Histamine and acetyl-6 methylcholine 
chloride have been the drugs commonly used by iontophoresis in 
the treatment of rheumatic diseases. The rationale for their use 
is the relief of vascular spasm and the resultant decreased peripheral 
circulation, which some investigators consider to be important 
factors in initiating and maintaining chronic arthritis. This method 
of therapy has been steadily increasing in popularity and although 
opinions differ somewhat concerning its usefulness, there have been 
numerous reports of its advantages.'~45*°¢4.7 With few exceptions 
previous studies have been uncontrolled, have lacked adequate 
Classification of the diseases treated, and have been based upon short- 
term observations. The purpose of this investigation was to criti- 
cally evaluate iontophoresis, using different vasodilating drugs in 
the treatment of patients with rheumatoid arthritis. 


Methods. Twenty-eight patients, 15 males and 13 females, having 
characteristic rheumatoid arthritis as established by history, physical 
examination, roentgenograms and an elevated erythrocyte sedimentation 
rate, were selected for this study. In most cases, paired joints were affected 
to an equal degree. This allowed excellent control of this investigation; 
one of the pair of comparably diseased joints was treated with one vasodilat- 
ing drug while its mate was left untreated or was treated by another vaso- 
dilating drug or by another method of physical therapy. The duration of 
observation after completing the series of treatments averaged 9 months, 
in some cases it was as long as 22 months. A follow-up period of this length 
is adequate to indicate whether this form of therapy has more than tempo- 
rary effects. The duration of the disease and the activity of the inflamma- 
tion at the time of treatment varied considerably. No type of special 
therapy, such as gold salts, vaccines, sulphur or large doses of vitamin D, 
were given to these patients during the time that they were treated by 
iontophoresis. 

All treatments were given by the same technician using the same galvanic 
machine. Patients were placed in the recumbent position and protected 
from chilling and draft. The parts treated were shaved, if necessary, and 
then washed with soap and water. Usually two, occasionally three, and 
never more than four, joints were treated at the same time. The joints 
were treated daily or on alternate days. In some cases a series of daily 
treatments were given and later, after an interval of 2 to 4 weeks, another 
similar series was given. 

Three different drugs were employed: acetyl-s-methylcholine chloride 
(mecholyl) 1:500 aqueous solution, histamine phosphate 1:1000 aqueous 
solution, and histamine dihydrochloride in an ointment base (imadyl 
unction*). When the solutions were used, fabricated asbestos pads were 
saturated with the drug and wrapped snugly about the joint, without the 
patient knowing which drug was being employed. The histamine unction 
was applied directly to the skin over the joint without rubbing and was 
covered by a saline moistened fabricated asbestos pad fitted closely to the 
skin. Outside of the asbestos pad a thin lead strip was wound and this 
was connected to the positive pole of the galvanic machine. The asbestos 
pad and the lead strip electrode were held tightly in place by an elastic 
bandage. The large negative dispersive electrode was placed under the 
buttocks. The duration of each treatment varied usually between 20 and 
30 minutes. The current was gradually increased until it reached a strength 


* Imadyl unction contains acetyl-glycol-salicylic ester 5%, histamine dihydro- 
chloride 1%, methyl salicylate, menthol, and thymol in an ointment base. It was 
supplied through the courtesy of Hoffmann La Roche, Ine., Nutley, N. J. 
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of 20 to 30 milliamperes and was then maintained at that level throughout 
the treatment. At the end of treatment, the current was slowly reduced. 

To 4 patients large doses of histaminase* were given orally throughout 
1 day preceding and 2 days during treatment with iontophoresis, using 
histamine phosphate as the dilating drug. Twenty-four 3-unit capsules 
were administered daily in three equally divided doses. This was done to 
determine whether the undesirable systemic effects of histamine (flushing, 
dizziness, headaches, and fullness in the head) could be inhibited or reduced 
by this enzyme. 

Results. <A total of 661 treatments were given; as many as 66 and 
as few as 5 treatments were given per patient —the average being 23. 
Fourteen of the 28 patients received 17 or more treatments. 

In order to analyze the results, the 28 patients were divided into 
three groups. In the first group (Table 1) results of iontophoresis 
treatment of comparably diseased joints using different vasodilating 
drugs are presented; in the second group (Table 2) the results of 
iontophoresis therapy to the same joints employing different vaso- 
dilating drugs are shown, and in the last group (Table 3) the results 
of iontophoresis therapy are compared with the results of other 
physical therapy or the condition of untreated control joints. 

Symptomatic response following therapy has been analyzed sepa- 
rate from the objective changes. Results have been classified as 
marked, moderate or slight improvement, no change, or worse. 

If only the subjective effects are considered, the majority of 
patients treated with iontophoresis were significantly benefited. 
Of the 28 patients, 22 (79%) reported some degree of symptomatic 
benefit. Fourteen patients (50%) reported symptomatic improve- 
ment of a moderate or marked degree. Six patients were either 
unimproved or worse. 

In sharp contrast to these subjective observations are the findings 
based on examination of the treated joints. Of the 28 patients, 
only 3 (11%) were found to be either slightly or moderately im- 
proved when critically examined during the follow-up period; in 
no instance was marked improvement noted, and 25 — 
(89%) were either unimproved or worse. 

It should be emphasized that the duration of the subjective im- 
provement usually persisted for only 4 to 6 hours after each treat- 
ment. In only 3 cases (Nos. 8, 9 and 16) did the symptomatic 
improvement continue after the completion of the series of treat- 
ments. In Case 8, benefit lasted for 2 months, then all symptoms 
returned to the pretreatment level. In Case 9, all former symptoms 
returned 3 weeks after the last treatment. In Case 16, improve- 
ment continued for 5 months following the completion of the series 
of treatments, but the untreated comparably diseased joints of the 
opposite side improved to an equal degree, so that we feel certain 
that the reported benefit should be attributed to a spontaneous 
remission of the disease and not to the use of vasodilating drugs 
administered by iontophoresis. 

* Histaminase (Torantil) was supplied through the courtesy of The Winthrop 
Chemical Company, New York City. 
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We were unable to detect any difference in the degree of local 
erythema, sweating or increase in skin temperature produced by 
mecholyl, histamine phosphate, or histamine dihydrochloride 


(imady]). 


However, wheal formation associated with pruritus was 


always observed when either histamine phosphate or histamine 
unction was used. The size and number of the patches of urti- 
caria were distinctly less after imadyl than after histamine phos- 


TABLE 2.—ReEsvuLts oF IONTOPHORESIS TREATMENT TO THE SAME JOINTS EMPLOYING 


Duration Activity 
Age of of 
Case and disease disease Joints Drugs 
No. sex.  (yrs.). (grade). treated. used. 
9 32 5 U Rt. elbow, Mecholy! 
F Wrist and Imady! 
foot Mecholy! 
10 60 1 Ill Rt. wrist Mecholy! - 
M and knee i ine 
phosphate 
Imadyi 
ll 63 10 I Lt. wrist ) 
M Lt. ankle | Mochalyt 
Lt. knee 
Lt. ankle | Imadyl 
Lt. knee 
Lt. ankle / Mecholy! 
Histamine 
M knees phosphate 
Imady! 
13 50 6 Il Rt. knee, Mecholyl 
M wrist and Imady! 
hand 
Mecholyl 
Histamine 
phosphate 
14 46 3 II Rt. wrist Mecholyl 
F and It Imady! 
ankle Histamine 
phosphate 
15 32 5 I Both knees Mecholy! 
F Imady! 


Results of therapy. 


Subj.: sl. red. in swelling 
and sl. incr. in motion; 
incr. local heat persist- 
ed 3 hrs.; patient pref. 
mecholy! to imady!. 

Obj.: sl. iner. in motion; 
patient stated benefit 
lasted 3 wks. 


Subj.: mod. relief of pain 
lasting only 2. wks. 
after treat. 

Obj.: equal local effect 
with each drug. 

Subj.: mod. relief of pain 
and stiffness with each 
drug. sl. more with 
mecholyl. 

Obj.: sl. red. in tender- 
ness and swelling in 
treated joints only. 


Subj.: Marked immed. 
relief of pain. 
Obj.: none. 

Subj.: mod. red. of pain 
with each drug: with 
imady], intense pruri- 
tus; histamine phosp. 
prod. intense general- 
ized flush and pruritus; 
patient pref. histamine 
phosphate. 

Obj.: none. 


Subje: mecholy! and ima- 
dyl gave mod. temp. 
relief of pain of equal 
degree; patient unable 
to disting. bet. them. 

Obj.: with imadyl a burn 
was prod.: histamine 
phosp. prod. intense 
generalized flush. 


No. of — Period of 
treatments. follow-up 
(total). (mos. ) 
22 9 

4 
6 32 
7 17 
4 
19 30 
11 1 
4°25 
7 6 
7 #W 
16 5 
9 
15 
6 46 
20 13 
29 
2 5&1 
13 12 


Subj.: sl. red. in all symp. 
during treat. which 
persisted for 3 to 4 hrs. 
only. 

Obj.: none. 


DIFFERENT VASODILATING DRwUGs. 
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phate solution. The pruritus which followed histamine in either 
form was objectionable to most patients. Pruritus did not occur 
during or after treatment with mecholy]. 

In none of the 4 patients (Nos. 2, 4, 15 and 14) to whom large 
doses of histaminase were given orally preceding and during treat- 
ment with histamine solution by iontophoresis, were the local effects 
of histamine altered. In 3 of these patients, general symptoms 
attributable to histamine (headache, substernal oppression, eryth- 
ema and urticaria remote from site of iontophoresis) were not 
changed by histaminase; in | patient there was definite reduction in 
the severity and duration of these general effects of histamine. 

Chronic ulcers were produced over the joint treated (by arcing 
currents under the positive electrode) in 2 patients (Cases 2 and 
14). In each instance the drug used at the time was imadyl. 

In 15 patients in whom vasodilatation was produced by ionto- 
phoresis, other joints (usually comparably diseased) were treated 
by another type of physical therapy: 12 by Roentgen irradiation, 
2 by whirlpool baths, and 1 by hot paraffin baths. Of the 12 
patients treated by both Roentgen irradiation and iontophoresis, 
7 reported the same effect after each method. For example, if 
there was no benefit from iontophoresis there was none from Roent- 
gen therapy; if slight or moderate improvement followed one, the 
other gave the same degree of improvement. Four patients of the 
12 treated by both of these methods reported slight or moderate 
benefit only after iontophoresis. There was improvement after 
Roentgen therapy with no benefit after iontophoresis in only 1 case. 
In the 2 patients in whom some joints were treated with iontopho- 
resis and others with whirlpool baths, both patients preferred the 
latter. The one patient treated first by iontophoresis and later by 
hot paraffin baths benefited only from the hot paraffin baths. In 
this case, however, only 5 iontophoresis treatments were given. 

Discussion. Appraisal of any new form of treatment, whether 
general or local, for rheumatoid arthritis is a most difficult problem 
and requires careful consideration of many factors. Spontaneous 
remissions are frequent and one should always be keen to recognize 
them whenever possible. For instance, in Case 16 only one of each 
pair of comparably diseased joints was treated by iontophoresis; 
the other was left untreated and thus served as a control. Study 
5 months after the series of treatments revealed that both treated 
and untreated joints were equally improved. Without such a con- 
trolled study, the improvement which occurred undoubtedly, during 
spontaneous remission, might have been erroneously attributed to 
iontophoresis therapy. 

In estimating the true value of a therapeutic agent in patients 
with rheumatoid arthritis, the psychologic effect must also be con- 
sidered. No other group of patients responds more favorably to 
attention, care, encouragement, and suggestion than do individuals 
afflicted with chronic arthritis. One could hardly devise a more 
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effective means of obtaining the maximum psychic stimulation than 
is offered by iontophoresis. The patient is immediately impressed 
by the elaborate technical procedure and the highly detailed atten- 
tion of the trained operator. The galvanic machine buzzes and the 
skin is stimulated by the electric current. All of these factors may 
be, and frequently are, strong psychic stimuli and we feel that they 
have not been sufficiently considered by many others who reported 
so favorably concerning this method of therapy. 

If we judge solely on the basis of the symptomatic improvement 
during the period of treatment our results are encouraging. However, 
the lack of objective improvement and the practically universal 
recurrence of all symptoms to the pretreatment level soon after the 
completion of treatment, clearly indicates that iontophoresis afforded 
no lasting benefit to our patients. 

In the majority of cases where the results from vasodilating drugs 
administered by iontophoresis could be compared with the results 
following other local measures of physical therapy, no advantage 
with the former method of treatment was observed. We have 
found iontophoresis to be a reliable way of producing localized 
temporary increase in circulation, but it appears to have no impor- 
tant advantage over the less expensive and more accessible com- 
monly employed methods of physical therapy. It has the dis- 
advantages of being time-consuming, requiring a trained techni- 
cian and special equipment. Chronic skin ulcers occasionally occur 
under electrodes. Further, in this chronic disease, physical therapy 
must be continued for long periods of time and the cost of iontopho- 
resis seems prohibitive except for wealthy patients. 

Summary. ‘Twenty-eight patients with rheumatoid arthritis have 
been treated under carefully controlled conditions using different 
vasodilating drugs administered by iontophoresis. Of the patients 
treated, 79% were partially relieved of their joint symptoms during 
and for a short time after the treatment. However, few patients 
had significant objective evidence of improvement attributable to 
iontophoresis. It serves as another reliable means of physical 
therapy but offers no important advantages over other commonly 
employed methods. It has distinct disadvantages: it requires 
special equipment and a trained operator; and it is expensive. On 
the basis of our carefully controlled study, we believe that the dis- 
advantages attending this form of treatment, in comparison with 
the few real advantages, preclude its widespread employment. 
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From Cretin To Genius. By Dr. SERGE Voronorr. Pp. 281. New 
York: Alliance Book Corporation, 1941. Price, $2.75. 


Tuts book by the widely known—many would say notorious —advocate 
of rejuvenation and gland grafting —from the scientific point of view suffers 
from so many basic disadvantages that it seems bound to do more harm 
than good. Unlikely and unwarrantable working hypotheses are presented, 
such as that spirit is matter itself, that thought is the projection of grains 
of thinking matter, that genius proceeds by inspiration from certain groups 
of cells distinct from those used for habitual thinking (p. 12), and that 
these may survive even in the cretin. This, by the way, is about the only 
appearance of the word cretin that the Reviewer finds. ‘‘Can matter 
think” is posed as a problem, either the soul being accepted as entirely 
distinct from mind; or mind, as an immaterial essence, not being a product 
of the cerebrum. To be sure, some entertaining examples of the precocity 
and struggles of genius, and of the creative process in action are given. 
For those scientifically minded, however, the book is a waste of time; 
others who are in danger of being misled by its non-constructive, dubious 
reasoning, should at least be vary of its unwelcome recklessness of enterprise. 


PNEUMOCONIOsIS (S1ILIcosts). The Story of Dusty Lungs. A Preliminary 
Report. By Lewis Grecory Coxe, M.D., Director of Silicotic Research, 
John B. Pierce Foundation, New York City, and Wituiam GreGory 
Cote, M.D., New York City. Pp. 21; illustrated. New York: John B. 
Pierce Foundation, 1940. 


THIS monograph presents a summary of the authors’ views on silicosis 
as previously published in Radiology (33, 261, 1939) and the Journal of the 
American Medical Association (113, 1216, 1939). Reprints of these two 
articles are included in the book. The authors distinguish four types of 
silicosis: 1, the diffuse perivascular-peribronchial-lymph node type of 
Pancoast; 2, the generally accepted nodular type; 3, a pockmarking type; 
and 4, acute silicosis. There is a discussion of the pathologic anatomy and 
roentgenology of these four types as well as of the social, economic and 
legislative problems involved. There are no illustrations, but reference is 
made to numerous Kodachrome photomicrograph, roentgenograms and 
microscopic sections which were available “to all serious investigators of 
pathology”’ at the offices of the John B. Pierce Foundation, New York City. 
As to the question of compensation, the authors believe that Pancoast’s 
type was harmless and should not be “compensable”; the nodular type, 
which in the past was the only one recognized by the law, should be com- 
pensatable only if there were dyspnea or other clinical signs, or if it was 
complicated by tuberculosis; while the pockmarking and acute types, which 
hitherto were unrecognized and not accepted as silicosis, are said to by all 
means to be compensatable. Though the monograph lacks completeness 
(little attention is paid to the literature, there is no discussion of the chemical 
aspects, and a consideration of tuberculosis is left for a later publication), 
nevertheless the Reviewer looks upon it as an interesting addition to the 
literature on silicosis. 


— 
BK. K. 
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Hippocratic Mepicine. Its Spirit and Method. By Wituiam ArrHur 
Heer. Pp. 149. New York: Columbia University Press, 1941. 
Price, $2.00. 

From this little book one may get a better comprehension of the back- 
ground and essence of Hippocratic medicine than from many a larger 
treatise. Prepared at the invitation of the Macy Foundation as a pre- 
liminary to a larger work on Greek science, this volume was fortunately 
completed just before the author’s untimely death. Following a_ brief 
sketch of the remarkable beginnings of Greek science in the sixth and fifth 
centuries B.c., the author considers the science and the medicine of the 
Hippocratic period, choosing as an appropriate characterization of the 
Hippocratic literature, the casual remark in Epidemics I that there are 
three factors concerned in every case: the disease, the patient and the 
doctor. When one reflects that the Greeks did not practice either dissec- 
tion or the experimental method and had no numeral system conducive to 
quantitation, one must agree with the author as to the singular insight of 
the Hippocratics into medicine. It was best exhibited in their powers of 
observation and prognosis and their principles of treatment, which they 
modestly limited to preserving health or gently aiding the vis medicatrix 
nature. 


XANTHOMA AND OTHER Dys.Liporposes. By Frep D. WeipmMan, M.D., 
L. NapoLeon Boston, M.D., JoserH Strokes, Jr., M.D., Howard W. 
ScHAFFER, M.D., Watrer FREEMAN, M.D., and F. W. SunpDERMAN, 
M.D., Philadelphia. Pp. 195; illustrated. Philadelphia: University of 
Pennsylvania Press for the Authors, 1941. Price, $3.00. 


Tuis volume is composed of papers on xanthoma and related disorders 
published during the past 17 years by Weidman and various associates. 
These studies have been integrated by an added short chapter on pathology, 
and by an index. The disconnectedness which might be expected in a 
volume of reprints is not apparent. Each paper in the present volume fits 
well into the composite which Weidman must have envisaged throughout 
his experimental and clinical observations. The senior author is well known 
as an outstanding dermatopathologist, and the book is especially informa- 
tive concerning the histopathology of xanthoma. The general medical im- 
plications of the lipoidoses are well covered, with the possible exception of 
their relation to cardiovascular changes. No one can read this volume and 
still regard xanthoma as primarily a disease of the skin. In common with 
other authorities, Weidman objects to the term ‘‘xanthoma,”’ as it is not a 
neoplasm, and prefers ‘“xanthosis.”” Familiarity with these studies will 
be of value to the internist, and is an essential for the practitioner or student 
of dermatology. It is hoped that the reception of this volume will stimu- 
late the author to further collections of studies of skin histopathology and 
continued emphasis on their importance in the interpretation of the general 
medical state of the patient. oo. F. 


Tue FurTHERANCE OF MepicaL ResgearcH. By ALAN M.D., 
Director for the Medical Sciences at the Rockefeller Foundation. Pp. 129. 
New Haven: Yale University Press, 1941. Price, $2.00. 

Iv is a trite but none the less true observation that private foundations 
for the prosecution and aid of scientific investigation these days are working 
in difficult times with a prospect of more difficulties still to come. Invest- 
ment returns have dwindled, costs have risen, government activities have 
widened, and unexpected emergencies have produced new urgent needs 
that necessarily hinder a progress that has been in some ways phenomenal 
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in this country in the near past. None knows these difficulties better than 
the heads of the great charitable foundations that have done so much to 
help the chronically indigent educational schools and universities. 

It is therefore peculiarly appropriate that the Director for the Medical 
Sciences at the Rockefeller Foundation should at this time discuss in this 
18th series of Terry Lectures how universities and foundations should best 
plan to meet their responsibilities in furthering medical research. In the 
first lecture, the author defines medical research and considers its setting 
in modern society, its essential components, and some of its resources, 
achievements and handicaps. In the second he considers what the universi- 
ties and foundations have done and should do in the matter, calling attention 
to some of the pitfalls and the defective relationships between universities 
and foundations. Practical suggestions are offered for the organization of 
a foundation, its approach to the formation of a general policy, the study of 
projects requesting aid, its reports and a verb. sap. as to what a foundation’s 
experience will probably be. In the last lecture, the medical research work- 
ers, ‘‘the most important and yet the most misunderstood factors in the 
furtherance of medical research” are considered. As one who constantly 
sets his face toward the unknown, the investigator must observe well—“ be 
alert to revelations that nature may give him as she babbles’’—or devise 
problems (7. e., questions “so posed as to have an answer yes or no’’), be 
skillful in analyzing results, ingenious in overcoming obstacles, and shrewd 
in inferring underlying significances. 

These random examples should be sufficient to indicate the wealth of 
interest that this small book contains for research workers and university 
and foundation administrators. E. K. 


THe Man Wuo Livep For Tomorrow. A Biography of William Hallock 
Park, M.D. By Wane W. Otiver. Pp. 507; 1 illustration. New York: 
E. P. Dutton & Co., Ine., 1941. Price, $3.75. 


Tuis is a sympathetic story of the life of a tireless worker, who when 
receiving an honorary degree was described by “Billy”’ Phelps as “the 
perfect type of scientist in the service of the State.” His major achieve- 
ments were so long and so closely connected with the New York City 
Department of Health that the new William Hallock Park Laboratory was 
fittingly dedicated to him in the closing years of his life. Though his 
modest statement, “I have done nothing alone,” should not be taken too 
literally, he does stand out prominently—at a time when preventive medi- 
cine was achieving major progress in this country—as the administrator- 
investigator whose wise selection of assistants and support of timely prob- 
lems advanced public health far more than would have been accomplished 
by his unaided efforts. The control of poliomyelitis, milk contamination, 
pneumonia, scarlet fever and numerous other contagious diseases was 
significantly furthered by him, in addition to his best-known achievement, 
the perfection of diphtheria immunization. Those who wish to delve further 
into such matters will find much satisfaction in this well-written study by a 
friend who is himself an excellent scientist. E. K. 


THE Mepicat Ciinics oF NortH America, VoL. 25, No. 6, November, 
1941. Military Medicine. Pp. 417; 49 illustrations. Philadelphia: 
W. B. Saunders Company, 1941. 

FoLLow1nG a graceful Foreword by Rear Admiral MelIntire, Surgeon- 

General of the Navy, there are 18 excellent presentations forming a Sympo- 

sium on Military Medicine. The first concerns the part played by the 
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physician in Selective Service; the second Medical Organization in the Per- 
manent Camp and in the Field. The remaining 16 cover a special phase 
of medicine cach written by an expert and presented with an eye to practi- 
cal military conditions. This is not an easy task, for it requires an intimate 
knowledge of both medical and military conditions. A guarantee of the 
success of this undertaking is found in the names of the authors; all but 3 of 
the 26 being officers in the Army or Navy. The Reviewer cannot list all of 
the authors or their topics, but he cannot resist mentioning Major-General] 
Reynolds on Tuberculosis, Colonel Howe on Nutrition, and Major de Lori- 
mier on X-ray Examination of the Chest, whose contributions seem to rise 
even above the high level of the other articles. 

This symposium will prove of great value not only to medical officers but 
to physicians in civil practice. It could well be read by many others for 
the purpose of gaining an insight into the extent of miliary medical prob- 
lems and the measures being taken to meet them. O. P. 


DisEASES OF THE NERVOUS SysTEM Described for Practitioners and Stu- 
dents. By F. M. R. Watsue, O.B.E., M.D., D.Sc., F.R.C.P. (Lonp.), 
Hon. D.Sc. (Nat. Unty. IRELAND), Physician-in-Charge of the Neurologi- 
cal Department, University College Hospital, London; Physician to the 
National Hospital for Nervous Diseases, Queen Square; Neurologist to 
the National Hospital for Tropical Diseases, London, and the Seamen’s 
Hospital, Greenwich. Pp. 325; 32 illustrations. Second edition. Balti- 
more: The Williams & Wilkins Company, 1941. Price, $4.50. 

In this small book the effort has been to select only such neurologic 
matter as shall best meet the needs of the medical student and general 
practitioner. Many extravagant terms employed by some professional 
neurologists have been avoided. Since it is denied that there is any practi- 
cable method of grouping nervous diseases, no such plan is attempted. 
The subject-matter is presented in two sections: a general statement of the 
principles of neurological diagnosis, with brief characteristic descriptions 
of symptom-complexes; and accounts of the commoner nervous diseases. 
Additions have been made to the sensory, visual and speech functions; 
also to intracranial tumors and pituitary diseases; with new chapters on 
acute infections, head and spinal injuries, and lesions of the spinal nerves. 
The presentation shows a dogmatic tendency which may lead to over- 
confidence with the inexperienced. [It is difficult to see how this and other 
obvious weaknesses can be avoided when such a large subject is presented 
in such small space.— Ep.] 


Inrant Nurrition. A Texthook of Infant Feeding for Students and Prac- 
titioners of Medicine. By Wituram McKim Marriort, B.S., M.D., 
Late Professor of Pediatries, Washington University School of Medicine; 
Physician-in-Chief, St. Louis Children’s Hospital. Revised by P. C. 
Jeans, A.B., M.D., Professor of Pediatrics, College of Medicine, State 
University of Iowa, Iowa City. Pp. 475; 31 illustrations. Third Edi- 
tion. St. Louis: The C. V. Mosby Company, 1941. Price, $5.50. 
Tuts well-known and classic text by the late Dr. Marriott has been 

brought completely up to date by Professor Jeans of the University of Iowa, 
who brings to the task a rich experience and a stimulating youthful point of 
view. The book’s purpose is “to summarize present-day knowledge con- 
cerning the nutritional requirements under normal and pathologic condi- 
tions and to indicate the effects of failure to meet any or all of these require- 
ments.” 
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of 20 to 30 milliamperes and was then maintained at that level throughout 
the treatment. At the end of treatment, the current was slowly reduced. 

To 4 patients large doses of histaminase* were given orally throughout 
| day preceding and 2 days during treatment with iontophoresis, using 
histamine phosphate as the dilating drug. Twenty-four 3-unit capsules 
were administered daily in three equally divided doses. This was done to 
determine whether the undesirable systemic effects of histamine (flushing, 
dizziness, headaches, and fullness in the head) could be inhibited or reduced 
by this enzyme. 

Results. <A total of 661 treatments were given; as many as 66 and 
as few as 5 treatments were given per patient — the average being 25. 
Fourteen of the 28 patients received 17 or more treatments. 

In order to analyze the results, the 2S patients were divided into 
three groups. In the first group (Table 1) results of iontophoresis 
treatment of comparably diseased joints using different vasodilating 
drugs are presented; in the second group (Table 2) the results of 
iontophoresis therapy to the same joints employing different vaso- 
dilating drugs are shown, and in the last group (‘Table 3) the results 
of iontophoresis therapy are compared with the results of other 
physical therapy or the condition of untreated control joints. 

Symptomatic response following therapy has been analyzed sepa- 
rate from the objective changes. Results have been classified as 
marked, moderate or slight improvement, no change, or worse. 

If only the subjective effects are considered, the majority of 
patients treated with iontophoresis were significantly benefited. 
Of the 28 patients, 22 (79° 7) reported some degree of symptomatic 
benefit. Fourteen patients (50°;) reported symptomatic improve- 
ment of a moderate or marked degree. Six patients were either 
unimproved or worse. 

In sharp contrast to these subjective observations are the findings 
based on examination of the treated joints. Of the 2S patients, 
only 3 (11°) were found to be either slightly or moderately im- 
proved when critically examined during the follow-up period; in 
no instance was marked improvement noted, and 25 patients 
(S9°7) were either unimproved or worse. . 

It should be emphasized that the duration of the subjective im- 
provement usually persisted for only 4 to 6 hours after each treat- 
ment. In only 3 cases (Nos. 8, 9 and 16) did the symptomatic 
improvement continue after the completion of the series of treat- 
ments. In Case 8, benefit lasted for 2 months, then all symptoms 
returned to the pretreatment level. In Case 9, all former symptoms 
returned 5 weeks after the last treatment. In Case 16, improve- 
ment continued for 5 months following the completion of the series 
of treatments, but the untreated comparably diseased joints of the 
opposite side improved to an equal degree, so that we feel certain 
that the reported benefit should be attributed to a spontaneous 
remission of the disease and not to the use of vasodilating drugs 
administered by iontophoresis. 


* Histaminase (Torantil) was supplied through the courtesy of The Winthrop 
Chemical Company, New York City. 


— = 
- 
in 
= 
| 
: 
| 
4 
4 


SMYTH, PREYBERG? TREATMENT OF RHEUMATOID ARTHRITIS 


We were unable to detect any difference in the degree of local 
erythema, sweating or increase in skin temperature produced by 
mecholyl, histamine phosphate, or histamine dihydrochloride 
(imadyl). However, wheal formation associated with pruritus was 
always observed when either histamine phosphate or histamine 
unction was used. The size and number of the patches of urti- 
caria were distinctly less after imadyl than after histamine phos- 


TABLE 2 OF lONTOPHORESIS TREATMENT TO THE SAME JOINTS EMPLOYING 
DIFFERENT VasopiILATING 


Duration Activity 


Age of of No. of Period of 
Case and = disease disease Joints Drugs treatments. follow-up 
No sex yrs grade treated used. total) mos Results of therapy. 
9 32 5 I Rt. elbow, Mecholyl 22 9 Subj.: sl. red. in swelling 
Wrist and Imady! and sl. incr. in motion; 
foot Mecholy! 6 32 incr. local heat persist- 


ed 3 hrs.; patient pref. 
mecholy! to imadyl. 

Obj.: sl. iner. in motion; 
patient stated benefit 
lasted 3 wks. 


10 i) 1 Ill Rt. wrist Mecholy! 7 17 Subj.: mod. relief of pain 

M and knee Histamine 4 lasting only 2 wks. 
phosphate after treat. 

Imady!| 19 30 Ob).: equal local effect 


with each drug. 


1 l Subj.: mod. relief of pain 


me 0 I Lt. wrist Mecholy! and stiffness with each 
M Lt. ankle drug. sl. more with 
Lt. knee Imady] 10 mecholyl. 
It. ankle Obj.: sl. red. in tender- 
Lt. knee Mecholy! 4 25 ness and swelling in 


Lt. ankle treated joints only. 


62 2 ll Both Histamine 7 6 Subj.: Marked immed. 
M knees phosphate relief of pain. ’ 
Imady! 7 Obj.: none. 
MM) 6 II Rt. knee, Mecholy! 16 4 Subj.: mod. red. of pain 
M Wrist and Imady] 9 with each drug; with 
hand imadyl, intense pruri- 
Mecholy! 15 tus; histamine phosp. 
Histamine 6 46 prod. intense general- 
phosphate ized flush and pruritus; 
patient pref. histamine 
phosphate. 


Obj.: none. 


H 46) 3 Il Rt. wrist Mecholy! 20 13 Subj.: mecholy! and ima- 
| and It. Imady! 29 dyl gave mod. temp. 

ankle Histamine 2 51 relief of pain of equal 

phosphate degree; patient unable 


to disting. bet. them. 
Obj.: with imadyl a burn 
was prod.: histamine 
phosp. prod. intense 
generalized flush. 


32 5 I Both knees Mecholy! 13 12 Subj.: sl. red. in all symp. 

} Imadyl 15 28 during treat. which 
persisted for 3 to 4 hrs. 
only. 


Obj.: none. 
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phate solution. The pruritus which followed histamine in either 
form was objectionable to most patients. Pruritus did not occur 
during or after treatment with mecholy1. 

In none of the 4 patients (Nos. 2, 4, 13 and 14) to whom large 
doses of histaminase were given orally preceding and during treat- 
ment with histamine solution by iontophoresis, were the local effects 
of histamine altered. In 3 of these patients, general symptoms 
attributable to histamine (headache, substernal oppression, eryth- 
ema and urticaria remote from site of iontophoresis) were not 
changed by histaminase; in | patient there was definite reduction in 
the severity and duration of these general effects of histamine. 

Chronic ulcers were produced over the joint treated (by arcing 
currents under the positive electrode) in 2 patients (Cases 2 and 
14). In each instance the drug used at the time was imadyl. 

In 15 patients in whom vasodilatation was produced by ionto- 
phoresis, other joints (usually comparably diseased) were treated 
by another type of physical therapy: 12 by Roentgen irradiation, 
2 by whirlpool baths, and 1 by hot paraffin baths. Of the 12 
patients treated by both Roentgen irradiation and iontophoresis, 
7 reported the same effect after each method. For example, if 
there was no benefit from iontophoresis there was none from Roent- 
gen therapy; if slight or moderate improvement followed one, the 
other gave the same degree of improvement. Four patients of the 
12 treated by both of these methods reported slight or moderate 
benefit only after iontophoresis. There was improvement after 
Roentgen therapy with no benefit after iontophoresis in only 1 case. 
In the 2 patients in whom some joints were treated with iontopho- 
resis and others with whirlpool baths, both patients preferred the 
latter. The one patient treated first by iontophoresis and later by 
hot paraffin baths benefited only from the hot paraffin baths. In 
this case, however, only 5 iontophoresis treatments were given. 

Discussion. Appraisal of any new form of treatment, whether 
general or local, for rheumatoid arthritis is a most difficult problem 
and requires careful consideration of many factors. Spontaneous 
remissions are frequent and one should always be keen to recognize 
them whenever possible. For instance, in Case 16 only one of each 
pair of comparably diseased joints was treated by iontophoresis; 
the other was left untreated and thus served as a control. Study 
5 months after the series of treatments revealed that both treated 
and untreated joints were equally improved. Without such a con- 
trolled study, the improvement which occurred undoubtedly, during 
spontaneous remission, might have been erroneously attributed to 
iontophoresis therapy. 

In estimating the true value of a therapeutic agent in patients 
with rheumatoid arthritis, the psychologic effect must also be con- 
sidered. No other group of patients responds more favorably to 
attention, care, encouragement, and suggestion than do individuals 
afflicted with chronic arthritis. One could hardly devise a more 
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effective means of obtaining the maximum psychic stimulation than 
is offered by iontophoresis. The patient is immediately impressed 
by the elaborate technical procedure and the highly detailed atten- 
tion of the trained operator. The galvanic machine buzzes and the 
skin is stimulated by the electric current. All of these factors may 
be, and frequently are, strong psychic stimuli and we feel that they 
have not been sufficiently considered by many others who reported 
so favorably concerning this method of therapy. 

If we judge solely on the basis of the symptomatic improvement 
during the period of treatment our results are encouraging. However, 
the lack of objective improvement and the practically universal 
recurrence of all symptoms to the pretreatment level soon after the 
completion of treatment, clearly indicates that iontophoresis afforded 
no lasting benefit to our patients. 

In the majority of cases where the results from vasodilating drugs 
administered by iontophoresis could be compared with the results 
following other local measures of physical therapy, no advantage 
with the former method of treatment was observed. We have 
found iontophoresis to be a reliable way of producing localized 
temporary increase in circulation, but it appears to have no impor- 
tant advantage over the less expensive and more accessible com- 
monly employed methods of physical therapy. It has the dis- 
advantages of being time-consuming, requiring a trained techni- 
cian and special equipment. Chronic skin ulcers occasionally occur 
under electrodes. Further, in this chronic disease, physical therapy 
must be continued for long periods of time and the cost of iontopho- 
resis seems prohibitive except for wealthy patients. 

Summary. ‘Twenty-eight patients with rheumatoid arthritis have 
been treated under carefully controlled conditions using different 
vasodilating drugs administered by iontophoresis. Of the patients 
treated, 79°) were partially relieved of their joint symptoms during 
and for a short time after the treatment. However, few patients 
had significant objective evidence of improvement attributable to 
iontophoresis. It serves as another reliable means of physical 
therapy but offers no important advantages over other commonly 
employed methods. It has distinct disadvantages: it requires 
special equipment and a trained operator; and it is expensive. On 
the basis of our carefully controlled study, we believe that the dis- 
advantages attending this form of treatment, in comparison with 
the few real advantages, preclude its widespread employment. 
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From CRETIN TO GeNius. By Dr. SerGe Voronorr. Pp. 281. New 

York: Alliance Book Corporation, 1941. Price, $2.75. 

book by the widely known -many would say notorious -advoeate 
of rejuvenation and gland grafting — from the scientific point of view suffers 
from so many basic disadvantages that it seems bound to do more harm 
than good. Unlikely and unwarrantable working hypotheses are presented, 
such as that spirit is matter itself, that thought is the projection of grains 
of thinking matter, that genius proceeds by inspiration from certain groups 
of cells distinct from those used for habitual thinking (p. 12), and that 
these may survive even in the cretin. This, by the way, is about the only 
appearance of the word cretin that the Reviewer finds. “Can matter 
think” is posed as a problem, either the soul being accepted as entirely 
distinet from mind; or mind, as an immaterial essence, not being a product 
of the cerebrum. To be sure, some entertaining examples of the precocity 
and struggles of genius, and of the creative process in action are given. 
For those scientifically minded, however, the book is a waste of time; 
others who are in danger of being misled by its coe iP ce ual dubious 
reasoning, should at least be vary of its unwelcome recklessness of enterprise. 


E. K, 


PNEUMOCONIOsIS (SiLtcosts). The Story of Dusty Lungs. A Preliminary 
Report. By Lewts Gregory Coxe, M.D., Director of Silicotic Research, 
John B. Pierce Foundation, New York City, and Wituiam Gregory 
Coxe, M.D., New York City. Pp. 21; illustrated. New York: John B. 
Pierce Foundation, 1940. 

TuIs monograph presents a summary of the authors’ views on silicosis 
as previously published in Radiology (33, 261, 1939) and the Journal of the 
American Medical Association (113, 1216, 1939). Reprints of these two 
articles are included in the book. The authors distinguish four types of 
silicosis: 1, the diffuse perivascular-peribronchial-lymph node type of 
Pancoast; 2, the generally accepted nodular type; 3, a pockmarking type; 
and 4, acute silicosis. There is a discussion of the pathologie anatomy and 
roentgenology of these four types as well as of the social, economic and 
legislative problems involved. There are no illustrations, but reference is 
made to numerous Kodachrome photomicrograph, roentgenograms and 
microscopic sections which were available ‘to all serious investigators of 
pathology”’ at the offices of the John B. Pierce Foundation; New York City. 
As to the question of compensation, the authors believe that Pancoast’s 
type was harmless and should not be “compensable’’; the nodular type, 
which in the past was the only one recognized by the law, should be com- 
pensatable only if there were dyspnea or other clinical signs, or if it was 
complicated by tuberculosis; while the pockmarking and acute types, which 
hitherto were unrecognized and not accepted as silicosis, are said to by all 
means to be compensatable. Though the monograph lacks completeness 
(little attention is paid to the literature, there is no discussion of the chemical 
aspects, and a consideration of tuberculosis is left for a later publication), 
nevertheless the Reviewer looks upon it as an interesting addition to the 
literature on silicosis, W.E 
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Hippocratic Mepicine. Its Spirit and Method. By Witiiam 
Hetpe.. Pp. 149. New York: Columbia University Press, 1941. 
Price, $2.00. 

From this little book one may get a better comprehension of the back- 
ground and essence of Hippocratic medicine than from many a larger 
treatise. Prepared at the invitation of the Macy Foundation as a pre- 
liminary to a larger work on Greek science, this volume was fortunately 
completed just before the author’s untimely death. Following a_ brief 
sketch of the remarkable beginnings of Greek science in the sixth and fifth 
centuries b.c., the author considers the science and the medicine of the 
Hippocratic period, choosing as an appropriate characterization of the 
Hippocratic literature, the casual remark in Epidemues I that there are 
three factors concerned in every case: the disease, the patient and the 
doctor. When one reflects that the Greeks did not practice either dissec- 
tion or the experimental method and had no numeral system conducive to 
quantitation, one must agree with the author as to the singular insight of 
the Hippocratics into medicine. It was best exhibited in their powers. of 
observation and prognosis and their principles of treatment, which they 
modestly limited to preserving health or gently aiding the vis medicatrix 
nature. K 


XNANTHOMA AND OTHER By Frep D. Wetpman, M.D., 
L. NapoLeon Boston, M.D., Josern Srokes, Jr., M.D., Howard W. 
ScHAFFER, M.D., Freeman, M.D., and F. W. SunpDERMAN, 
M.D., Philadelphia. Pp. 195; illustrated. Philadelphia: University of 
Pennsylvania Press for the Authors, 1941. Price, $3.00. 

Tuts volume is composed of papers on xanthoma and related disorders 
published during the past 17 years by Weidman and various associates. 
These studies have been integrated by an added short chapter on pathology, 
and by an index. The disconnectedness which might be expected in a 
volume of reprints is not apparent. Each paper in the present volume fits 
well into the composite which Weidman must have envisaged throughout 
his experimental and clinical observations. The senior author is well known 
as an outstanding dermatopathologist, and the book is especially informa- 
tive concerning the histopathology of xanthoma. The general medical im- 
plications of the lipoidoses are well covered, with the possible exception of 
their relation to cardiovascular changes. No one can read this volume and 
still regard xanthoma as primarily a disease of the skin. In common with 
other authorities, Weidman objects to the term ‘“‘xanthoma,” as it is not a 
neoplasm, and prefers “xanthosis.”’ Familiarity with these studies will 
he of value to the internist, and is an essential for the practitioner or student 
of dermatology. It is hoped that the reception of this volume will stimu- 
late the author to further colleetions of studies of skin histopathology and 
continued emphasis on their importance in the interpretation of the general 
medical state of the patient. oe A 


Tue FurTHERANCE OF MepicaL Researcu. By Greae, M.D., 
Director for the Medical Sciences at the Rockefeller Foundation. Pp. 129. 
New Haven: Yale University Press, 1941. Price, $2.00. 

Iv is a trite but none the less true observation that private foundations 
for the prosecution and aid of scientific investigation these days are working 
in difficult times with a prospect of more difficulties still to come. Invest- 
ment returns have dwindled, costs have risen, government activities have 
widened, and unexpected emergencies have produced new urgent needs 
that necessarily hinder a progress that has been in some ways phenomenal 


oo BOOK REVIEWS AND NOTICES 


in this country in the near past. None knows these difficulties better than 
the heads of the great charitable foundations that have done so much to 
help the chronically indigent educational schools and universities. 

It is therefore peculiarly appropriate that the Director for the Medical 
Sciences at the Rockefeller Foundation should at this time discuss in this 
18th series of Terry Lectures how universities and foundations should best 
plan to meet their responsibilities in furthering medical research. In the 
first lecture, the author defines medical research and considers its setting 
in modern society, its essential components, and some of its resources, 
achievements and handicaps. In the second he considers what the universi- 
ties and foundations have done and should do in the matter, calling attention 
to some of the pitfalls and the defective relationships between universities 
and foundations. Practical suggestions are offered for the organization of 
a foundation, its approach to the formation of a general policy, the study of 
projects requesting aid, its reports and a verb. sap. as to what a foundation's 
experience will probably be. In the last lecture, the medical research work- 
ers, ‘the most important and yet the most misunderstood factors in the 
furtherance of medical research’? are considered. As one who constantly 
sets his face toward the unknown, the investigator must observe well-—-‘ be 
alert to revelations that nature may give him as she babbles’’— or devise 
problems (7. e., questions “so posed as to have an answer yes or no’’), be 
skillful in analyzing results, ingenious in overcoming obstacles, and shrewd 
in inferring underlying significances. 

These random examples should be sufficient to indicate the wealth of 
interest that this small book contains for research workers and university 
and foundation administrators. EK. kK. 


Tue Man Wuo Livep ror Tomorrow. <A Biography of William Hallock 
Park, M.D. By Wave W. Ottver. Pp. 507; 1 illustration. New York: 
E. P. Dutton & Co., Inc., 1941. Price, $3.75. 

Tus is a sympathetic story of the life of a tireless worker, who when 
receiving an honorary degree was described by “Billy’’ Phelps as ‘the 
perfect type of scientist in the service of the State.’ His major achieve- 
ments were so long and so closely connected with the New York City 
Department of Health that the new William Hallock Park Laboratory was 
fittingly dedicated to him in the closing years of his life. Though his 
modest statement, “I have done nothing alone,” should not be taken too 
literally, he does stand out prominently —at a time when preventive medi- 
cine was achieving major progress in this country —as the administrator- 
investigator whose wise selection of assistants and support of timely prob- 
lems advanced public health far more than would have been accomplished 
by his unaided efforts. The control of poliomyelitis, milk contamination, 
pneumonia, scarlet fever and numerous other contagious diseases was 
significantly furthered by him, in addition to his best-known achievement, 
the perfection of diphtheria immunization. Those who wish to delve further 
into such matters will find much satisfaction in this well-written study by a 
friend who is himself an excellent scientist. KE. K. 


THe Mepicat or Norta America, Vou. 25, No. 6, November, 
1941. Military Medicine. Pp. 417; 49 illustrations. Philadelphia: 
W. B. Saunders Company, 1941. 

FoLLowING a graceful Foreword by Rear Admiral MeIntire, Surgeon- 

General of the Navy, there are 18 excellent presentations forming a Sympo- 

sium on Military Medicine. The first concerns the part played by the 
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physician in Selective Service; the second Medical Organization in the Per- 
manent Camp and in the Field. The remaining 16 cover a special phase 
of medicine each written by an expert and presented with an eye to practi- 
cal military conditions. This is not an easy task, for it requires an intimate 
knowledge of both medical and military conditions. A guarantee of the 
success of this undertaking is found in the names of the authors; all but 3 of 
the 26 being officers in the Army or Navy. The Reviewer cannot list all of 
the authors or their topies, but he cannot resist mentioning Major-General 
Reynolds on Tuberculosis, Colonel Howe on Nutrition, and Major de Lor'- 
mier on X-ray Examination of the Chest, whose contributions seem to rise 
even above the high level of the other articles. 

This symposium will prove of great value not only to medical officers but 
to physicians in civil practice. It could well be read by many others for 
the purpose of gaining an insight into the extent of miliary medical prob- 
lems and the measures being taken to meet them. a. F. 


DISEASES OF THE Nervous System Described for Practitioners and Stu- 
dents. By F. M. R. Watsne, O.B.E., M.D., D.Sec., F.R.C.P. (Lonp.), 
Hon. D.Sc. (Nav. Unty. IRELAND), Physician-in-Charge of the Neurologi- 
cal Department, University College Hospital, London; Physician to the 
National Hospital for Nervous Diseases, Queen Square; Neurologist to 
the National Hospital for Tropical Diseases, London, and ‘the Seamen’s 
Hospital, Greenwich. Pp. 325; 32 illustrations. Second edition. Balti- 
more: The Williams & Wilkins Company, 1941. Price, $4.50. 

In this small book the effort has been to select only such neurologic 
matter as shall best meet the needs of the medical student and general 
practitioner. Many extravagant terms employed by some _ professional 
neurologists have been avoided. Since it is denied that there is any practi- 
cable method of grouping nervous diseases, no such plan is attempted. 
The subject-matter is presented in two sections: a general statement of the 
principles of neurological diagnosis, with brief characteristic descriptions 
of symptom-complexes; and accounts of the commoner nervous diseases. 
Additions have been made to the sensory, visual and speech functions; 
also to intracranial tumors and pituitary diseases; with new chapters on 
acute infections, head and spinal injuries, and lesions of the spinal nerves. 
The presentation shows a dogmatic tendency which may lead to over- 
confidence with the inexperienced. [It is difficult to see how this and other 
obvious weaknesses can be avoided when such a large subject is presented 
in such small space. Epb.] N. Y 


Inrant Nurririon. A Textbook of Infant Feeding for Students and Prac- 
titioners of Medicine. By Wituiam McKim Marriort, B.S., M.D., 
Late Professor of Pediatrics, Washington University School of Medicine; 
Physician-in-Chief, St. Louis Children’s Hospital. Revised by P. C. 
Jeans, A.B., M.D., Professor of Pediatrics, College of Medicine, State 
University of Iowa, Iowa City. Pp. 475; 31 illustrations. Third Edi- 
tion. St. Louis: The C. V. Mosby Company, 1941. Price, $5.50. 
Tuts well-known and classic text by the late Dr. Marriott has been 

brought completely up to date by Professor Jeans of the University of Iowa, 
who brings to the task a rich experience and a stimulating youthful point of 
view. The book’s purpose is “to summarize present-day ee ow con- 
cerning the nutritional requirements under normal and pathologie condi- 
tions and to indicate the effects of failure to meet any or all of these require- 
ments.” 
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In concise but comprehensive fashion its 32 chapters discuss the funda- 
mentals of growth, metabolism, food requirements, digestion, breast and 
artificial feeding, diets, and the common nutritional disorders, an under- 
standing of which matters is essential to all pediatrists or practitioners who 
assume the responsibility for medical supervision of babies during their first 
year of life. The book’s style is simple and direct, the approach clinical, 
conservative and practical, and the mass of contained material enormous 
but thoughtfully interpreted. Recent advances in such fields of contempo- 
rary activity as intracellular metabolism and food technology, when perti- 
nent, are referred to, and some of Kornfeld’s data on height and weight in 
relation to age have been included in the form of very practical charts. 
One notes with interest the advice to begin the feeding of puréed fruits and 
vegetables before the introduction of cereals because of the higher content 
of thiamine and iron in the quantities usually recommended for infant 
feeding. 

The editors or authors have chosen to omit a bibliography, so that the 
student unfortunately receives no help in referring to original sources for 
critical analyses or more exhaustive reading. 


Tue AviramMinoses. The Chemical, Clinical and Pathological Aspects of 
the Vitamin Deficiency Diseases. By Watrer H. Eppy, Pu.D., Profes- 
sor of Physiological Chemistry, Teachers College, Columbia University, 
ete., and GiLtBerT Dautuporr, M.D., Pathologist to the Grasslands and 
Northern Westchester Hospitals, Westchester County, N.Y. Pp. 519; 
28 illustrations and 40 plates. Second Edition. Baltimore: The 
Williams & Wilkins Company, 1941. Price, $4.50. 

In its second edition this book has been largely rewritten, and much new 
material has been added. A new chapter on Vitamins and Cellular Oxida- 
tion has been inserted to meet the needs of readers whose academic chemis- 
try did not include present-day concepts of biologic oxidations, in which 
many of the vitamins have been shown to play a rdéle. 

Two chapters are devoted to each vitamin, the first to discuss its nature 
and function, the second for a thorough review of the specific deficiency 
syndrome, the latter including full discussion of the clinical aspects, morpho- 
logic changes and pathologie physiology. A bibliography is added to each 
chapter. 

Laboratory tests useful in diagnosis and treatment and tables of the vita- 
min content of foods are given. Unfortunately, the figures for vitamin 
values of foods are so presented that, except in the case of nicotinic acid, it 
is impossible to do more than determine the relative vitamin content of 
foods. In the light of the general excellence of the book, however, this 
omission, which a future edition can readily correct, is very slight. 

The illustrations are numerous and clear. Kk. W. 


FuNcTIONAL PatHotoGy. By Licarwitz, M.D., Chief of the 
Medical Division of the Montefiore Hospital; Clinical Professor of 
Medicine, Columbia University. Pp. 567; 157 illustrations. New York: 
Grune & Stratton, Inc., 1941. Price, $8.75. 

Goop books on.functional pathology in English are more needed than are 
those stressing the structural aspects of the subject; however, we are now 
strengthened in our opinion that they should be written by qualified pathol- 
ogists rather than by clinicians. If, as the advertisement of this book 
states, ‘a truly medical viewpoint dominates,” and discussion is ‘‘always 
from a diagnostic and therapeutic standpoint,” then the book would be 
more accurately described by a different name. 


THE MEDICAL CLINICS OF NORTH AMERICA 595 


Though the author has “not attempted to cover the entire field,” the 
28 chapters include a wide range— Endocrinology, Metabolism, Defense 
Mechanisms, Hypertension, Blood Diseases, Bright’s Disease, Hepatic 
Disorders. Topies are presented without much regard for logical sequence: 
the endocrines, for instance, are considered at some length in five different 
parts of the book. As the book is ‘deliberately written from a very personal 
viewpoint,” one need not be surprised at the dogmatic style, the preponder- 
ance of Teutonic references and points of view, and the occasional neglect 
of some important Anglo-Saxon contributions. The book should be ap- 
proached more as a thought stimulator than as a well balanced, authori- 
tative statement but perhaps this was the author’s intention. 

Illustrations are few but adequate. The unpleasant odor of the coated 
— will presumably soon disappear. The price seems unnecessarily 
‘igh. 


X-ray Tuerary or Curonic Arruritis (Including the X-ray Diagnosis 
of the Disease). Preliminary Report Based on 100 Patients Treated at 
Quiney, Illinois. By Kart GotpHamer, M.C., Associate Roentgenolo- 
gist, St. Mary’s Hospital and Quiney X-ray and Radium Laboratories, 
etc. With a Foreword by Haro_p Swanpera, B.S., M.D., F.A.C.P., 
Roentgenologist, St. Mary’s and Blessing Hospitals. Pp. 131; 24 orig- 
inal illustrations by author, 2 roentgenograms and 4 tables. Quiney, 
Illinois: Radiologic Review Publishing Company, 1941. Price, $2.00. 
Tuts monograph is replete with practical information concerning atrophic 

and hypertrophic arthritis. The author makes no attempt to discuss other 
forms of joint disease except when necessary in discussing the differential 
diagnosis. The first portion of the book outlines the pathologic and clinical 
aspects of chronic arthritis, little attention being given to the therapeutic 
aspects. The Roentgen findings are discussed in detail. Pencil sketches 
instead of roentgenograms are used as illustrations, but the effect is satis- 
factory as the drawings are unusually fine. Included in these illustrations 
are the characteristic findings of atrophic arthritis of joints, hypertrophic 
arthritis of joints, atrophie spondylitis and hypertrophic spondylitis. The 
remaining portions are concerned with Roentgen therapy. The author 
attempts to explain why irradiation is beneficial in chronic arthritis, and 
some facts and theories concerning the use of Roentgen rays in infections 
are reviewed. 

Of 100 patients with chronic arthritis, approximately 28°; were clinically 
cured, marked improvement was obtained in 31°;, slight improvement in 
29°. There were 12°; failures. The general effects of irradiation were 
the relief of pain, tenderness and increased freedom of motion. 

The Roentgen technique is outlined in detail. The treatment method is 
practical and clearly defined. 


Tue Mepicat Cuirnics or Norta America, VotuME 26, No. 1 (Chicago 
Number, January, 1942). Pp. 313; 45 illustrations. Philadelphia: 
W. B. Saunders Company, 1942. 


Tuts issue introduces a new format: The binding has attractive stamp- 
ing; the type is more easily read. Side headings set off in black-face type, 
make it convenient to pick out the part of any discussion one wishes to 
consult. 

This number deals mostly with a symposium on the treatment of common 
skin diseases by a group of eminent dermatologists from Chicago. The 
range of subjects covers nearly all the essentials, for the practitioner. For 
the most part, generally accepted modern viewpoints are expressed; but 
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we are hardly in accord with the recommended concurrent use of arsenicals 
and bismuth compound for treatment of early syphilis. Probably because 
of limitation of space, certain subjects receive less attention than they 
deserve. As a whole, however, the presentations offer the practitioner a 
rapid authoritative review of practical dermatology. The volume also 
contains practical papers on various other aspects of medicine. 


H. B. 


A Hanppook oF OcuLaR THERAPEUTICS. ._By SaNForD R. GirFrorD, 
M.A., M.D., F.A.C.8., Professor of Ophthalmology, Northwestern Uni- 
versity Medical School, Chicago; Attending Ophthalmologist, Passavant 
Hospital, Wesley Memorial Hospital, Cook County Hospital. Pp. 410; 
69 illustrations. Philadelphia: Lea & Febiger, 1942. Price, $4.00. 
Tue popularity of this excellent textbook is attested to by the fact that 

it has already gone through three editions since 1937. There is perhaps 

no one better qualified than the author to write a book of practical treat- 
ment for the graduate student and practicing ophthalmologist. The illus- 
trations are excellent. There is a useful bibliography at the end of each 

section. F. A. 


BEHIND THE Mask oF Mepicine. By Mites Arkinson. Pp. 348. New 

York: Charles Scribner's Sons, 1941. Price, $3.00. 

“Wuy, he let my father die without telling him his heart trouble was 
serious.” ‘Why can’t they mercifully put mother to sleep, the way the 
veterinarian did with our dog?”’ ‘Why does he send me around to a lot of 
expensive consultants instead of giving me some medicine?’ ‘Why won't 
Dr. Blank take me on as his patient just because he had been called in 
earlier as a consultant?”’ Covered by the mask of medicine, these are some 
of the questions which should make the medical man want his patients to 
read this wise and instructive book. 

The author, now for 6 years a New York City practitioner, was a success- 
ful general surgeon, then otolaryngologist, in England. A member of the 
B. E. F. in 1914, a graduate of Barts, a surgeon in the Royal Navy in the 
last war, he rose to distinction at home (Jacksonian Prize winner and Hun- 
terian Professor of Surgery in the Royal College of Surgeons). He combines 
to an unusual degree professional knowledge with a broad, sane view of the 
complexities of medicine’s relation to the public. Following 2 brief but 
well-selected historical chapters on the peaks of medical progress, various 
medical customs are considered which are generally misunderstood by the 
laity. The proper use to be made of specialists and many consultations 
in obseure cases, the continuing central position of the family doctor, the 
objections to euthanasia, the logical basis for “ profession etiquette”’ from 
the patient's as well as the physician’s point of view, the far-reaching changes 
in medical economies produced by medical progress, why the doctor's bill 
is the last to be paid, the incubus of the oversized hospital, the socializing 
of medical practice—these are all problems of practical importance in the 
physieian-patient relationship that are elucidated in this valuable book. 


Source Book or Mepicat History. Compiled with Notes by LoGan 
CLENDENING, M.D., Professor of the History of Medicine, University of 
Kansas. Pp. 685. New York: Paul B. Hoeber, Inc., 1942. Price, 
$10.00. 

ANYONE who has ever browsed with any regularity through this depart- 
ment of our journal cannot help but have noticed the increasing number of 


K. 
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“anthologies’’ recorded, and the favorable comment that they have aroused. 
The urge to go back to original descriptions—or to translations, as must 
unfortunately be the case in these uncultured days—has thus been con- 
siderably stimulated, to the reader’s profit and often to the advantage of 
medical publishing in saving the space of needless repetition. 

This latest compilation of the anthology type has the added recommenda- 
tion of having been prepared by one of the most experienced and distin- 
guished medical historians in this country, who is also a writer of unusual 
discrimination and expressiveness. Dr. Clendening gives us the most com- 
plete of any of these anthologies and has used an approach different from 
the usual one. Following a chronologie sequence, from the Egyptians to 
the 20th century, he presents excerpts from 148 of the most significant 
contributions to the progress of medicine in all its branches, including some 
selections from the lay literature of the period under consideration. One 
too seldom finds elsewhere that the portals of medical literature were passed 
by Aristophanes, the Arabian Nights, Chaucer, Moliére, Le Sage, Thack- 
eray, Dickens, and John Brown's Rab. We not only read the actual words 
of Sydenham, let us say, in what Clendening has selected as his four most 
important contributions, but we also find concise introductory remarks on 
each subject with references for more extended reading. One misses selec- 
tions from the 20th century perhaps the most important on an annual 
basis of any century in the history of medicine. If limitations of space 
dictated their exclusion, a suggestion toward gilding the lily would be to 
give the reader a further profit from Dr. Clendening’s special knowledge by 
the addition in the next edition of an addendum of a short-title list of the 
most significant contributions in this century. . 


Skin Grartrine from a Personal and Experimental Viewpoint. By Ear. 
Carvin Papcetr, M.D., F.A.C.S8., Professor of Clinical Surgery, Uni- 
versity of Kansas School of Medicine, Kansas City. Pp. 149; 65 illustra- 
tions. Springfield, Ill.: Charles C Thoma’, 1942. Price, $4.50. 

For the last few years the name of Padgett has been associated in the 
minds of surgeons with skin grafting because of his ingenious and useful 
instrument, the Dermatone. It is not surprising that a surgeon interested 
enough in the problem of skin grafting to conceive such a device would 
have a wide experience in this field and be able to discuss critically the 
contributions of others. 

This excellent little book has only the defect of being too brief. One 
wishes that Doctor Padgett would include in his next edition more details 
of his technique, in addition to showing the final results, for then this might 
be more useful as a manual to surgeons. The volume, even as it is, will be 
very useful at a time when skin grafting may be an important problem in 
our armed forces and in the civilian population. * 


CLINICAL ROENTGENOLOGY OF PREGNANCY. By WILLIAM Snow, M.D., 
Director of Radiology, Bronx Hospital; Roentgenologist-in-Charge, 
Harlem Hospital, New York City. Pp. 178; 119 illustrations. Spring- 
field, Ill.: Charles C Thomas, 1942. Price, $4.50. 

Tuts is a useful manual containing a summary of present-day radiologic 
practice in pregnancy, based on the author's extensive experience at two 
busy hospitals maintained by the City of New York. Illustrations are 
plentiful and of good quality considering the technical difficulties involved 
in examinations of patients in late stages of pregnancy. Perhaps the chief 
virtue of the book is the fact that it brings under one cover the author's 


598 BOOK REVIEWS AND NOTICES 


various important contributions toward the interpretation of soft tissue 
shadows in pregnancy, particularly in regard to pathology of the placenta. 

Another attractive feature, found in the last 60 pages, are carefully 
annotated case reports with roentgenograms. This allows the reader to 
trace the author’s complete analysis of each case, step by step, even to 
verification of the various pelvic measurements. 

Although written as a working guide, there are a few sections of the 
book where the presentation of material seems unnecessarily confusing. 
This is true in the first and third chapters which deal with pelvimetry and 
cephalometry. Here the author is not sufficiently critical in his survey of 
the various methods employed, and too detailed in the presentation of his 
own. 

One other criticism seems justified and that is the assumption, tacitly 
made, that the roentgen examination often determines whether Cesarean 
section is necessary. The author with his wide experience may be correct 
in many cases where he advises section. Nevertheless, it is highly fallacious 
and even dangerous for men new in this field to attempt to draw any such 
sweeping conclusions from the roentgen examination; inasmuch as absolute 
bony dystocia as shown in the roentgenogram occurs in about 1 in 250 
patients with borderline pelves by physical examination. 

R. B. 


NEW BOOKS. 


Nasal Sinuses. An Anatomic and Clinical Consideration. By O. E. 
Van Atygea, M.D., Assistant Professor, Department of Laryngology, 
Rhinology, and Otology, University of Illinois College of Medicine, 
Chicago. Pp. 262; 82 illustrations. Baltimore: The Williams & 
Wilkins Company, 1942. Price, $6.50. 

Diabetes Mellitus. By Zouron T. Wrrrscnarrer, M.D., Clinician in 
Charge, Clinic for Diabetes, Department of Medicine, Mount Sinai, 
Cleveland; Visiting Physician, Department of Medicine, Cleveland City 
Hospital, ete., and Morton KorenserG, M.D., Medical Resident, 
Jewish General Hospital, Montreal. Pp. 186; illustrated. Baltimore: 
The Williams & Wilkins Company, 1942. Price, $2.50. 

Psychiatry in Medical Education. By Frankuin G. Esaucu, M.D., Pro- 
fessor of Psychiatry, University of Colorado School of Medicine; Director, 
Colorado Psychopathic Hospital and Division of Psychiatric Education, 
National Committee for Mental Hygiene, and CuHartes A. Rymer, M.D., 
Associate Professor of Psychiatry, University of Colorado School of Medi- 
cine; Assistant Director, Colorado Psychopathic Hospital. Pp. 619; illus- 
trated. New York: The Commonwealth Fund, 1942. Price, $3.50. 


Anoxia. Its Effect on the Body. By Epwarp J. Van Liere, Pu.D., M.D. 
Pp. 269; 17 illustrations. Chicago: The University of Chicago Press, 
1942. Price, $3.00. 

Diseases of Metabolism. Detailed Methods of Diagnosis and Treatment. 
A Text for the Practitioner. Edited by Garrietp G. Duncan, M.D., 
Chief of Medical Service ““B’’, Pennsylvania Hospital; Associate Pro- 
fessor of Medicine, Jefferson Medical College, Philadelphia. Fifteen 
Contributors. Pp. 985; 158 illustrations including 7 plates in color. 
Philadelphia: W. B. Saunders Company, 1942. Price, $12.00. 

Skin Grafting from a Personal and Experimental Viewpoint. By Ear. 
Catvin PapGerr, M.D., F.A.C.S., Professor of Clinical Surgery, Uni- 
versity of Kansas School of Medicine, Kansas City, Kansas. Pp. 149; 
65 illustrations. Springfield, Ill.: Charles C Thomas, 1942. Price, $4.50. 


NEW EDITIONS 599 


Roentgen Treatment of Infections. By James F. Ketiy, M.D., F.A.C.R., 
Professor and Director of the Department of Radiology, Creighton Uni- 
versity School of Medicine; Attending Radiologist, Creighton Memorial, 
St. Joseph’s, St. Catharine’s and Douglas County Hospitals, Omaha, 
and Merey Hospital, Council Bluffs. With the Collaboration of D. 
Arnotp Dowe M.D., Assistant Professor of Radiology, Creighton 
University School of Medicine, ete. Pp. 432; 122 illustrations. Chicago: 
The Year Book Publishers, Inc., 1942. Price, $6.00. 

Methods of Treatment in Postencephalitic Parkinsonism. By Henry D. 
von Wrrz_esen, Elgin State Hospital, Elgin, Illinois. Preface by THro- 
pore J. C. von Svorcu, Associate Professor of Neurology, Albany Medi- 
cal College; Attending Neurologist, Albany Hospital. Pp. 164. New 
York: Grune & Stratton, 1942. Price, $2.75. 

Modern Bread from the Viewpoint of Nutrition. By Henry C. SHERMAN 
and Constance 8. Pearson, Columbia University. Pp. 118. New 
York: The Macmillan Company, 1942. Price, $1.75. 

The Eclipse of a Mind. By Atonzo Graves. Pp. 722. New York: The 
Medical Journal Press, 1942. Price not given. 

Conceptional Thinking in Schizophrenia. (Nervous and Mental Disease 
Monographs, No. 67.) By EuGenta HanrmMann, Pu.D., Instructor of 
Psychology, Mount Holyoke College, and Jacon Kasanin, M.D., Chief, 
Psychiatrie Service, Mount Zion Hospital, San Francisco; Assistant 
Clinical Professor of Psychiatry, University of California Medical School. 
Pp. 115. New York: Nervous and Mental Disease Monographs, 1942. 
Price, $2.50. 

The Diseases of the Basal Ganglia. (Proceedings of the Association Decem- 
ber 20 and 21, 1940, New York.) (Vol. XXI of Research Publications 
Association for Research in Nervous and Mental Disease.) Pp. 719; 
268 illustrations. Baltimore: The Williams & Wilkins Company, 1942. 
Price, $10.00. 

The Treatment of Burns. By Henry N. Harkins, M.S., M.D., Px.D., 
F.A.C.S., Associate Surgeon, Henry Ford Hospital, Detroit; Formerly 
Instructor in Surgery, University of Chicago, ete. Pp. 457; 120 illus- 
trations, 16 charts and 40 tables. Springfield, Ill.: Charles C Thomas, 
1942. Price, $6.50. 

From Infaney Through Childhood. By Louis W. Saver, M.D., Px.D., 
Assistant Professor of Pediatrics, Northwestern University Medical 
School, Chicago; Physician, Evanston Hospital, Evanston, ete. Pp. 200; 
13 illustrations. New York: Harper & Bros., 1942. Price, $2.00. 

Industrial Surgery. Principles, Problems and Practice. By Witus W. 
Lasner, M.D., F.A.C.S., Assistant Professor of Traumatic Surgery, New 
York Post-Graduate Medical School, Columbia University; Assistant 
Attending Surgeon, New York Post-Graduate Hospital, ete. With a 
Foreword by CHarLes Gorpon Heyp, M.D., Past President, American 
Medical Association. Pp. 472; 193 illustrations. Enlarged First Edi- 
tion. New York: Paul B. Hoeber, Inc., 1942. Price, $6.50. 
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Textbook of Embryology. By Harvey Ernest Jorpan, M.A., Pux.D., 
Sc.D., Professor of Anatomy and Director of the Anatomical Laborator- 
ies, University of Virginia, and James Ernest Kinprep, M.A., Px.D., 
Professor of Anatomy, University of Virginia. Pp. 613; 470 illustra- 
tions and 31 plates. Fourth Edition. New York: D. Appleton-Century 
Company, Inc., 1942. Price, $6.75. 


PROGRESS 


OF 


MEDICAL SCIENCE 


OTO-RHINO-LARYNGOLOGY. 


UNDER THE CHARGE OF 
JOSEPH C. BECK, M.D., 

ASSOCIATE PROFESSOR EMERITUS, DEPARTMENT OF OTO-LARYNGOLOGY, UNIVERSITY 

OF ILLINOIS COLLEGE OF MEDICINE, 


AND 


NOAH D. FABRICANT, M.D., 
ASSOCIATE, DEPARTMENT OF OTO-LARYNGOLOGY, UNIVERSITY OF ILLINOIS 
COLLEGE OF MEDICINE, 

CHICAGO, ILLINOIS. 


THE PRESENT ROLE OF VITAMINS IN OTOLARYNGOLOGY. 


Art first glance it may seem hardly necessary in a current review of 
the present réle of vitamins in otolaryngology to preface a specific 
discussion with a general statement on vitamins. However, it is 
because the literature is filled with pros and cons— indeed, in some 
quarters the verbal shot-and-shell is dipped in vitriol—that, with 
apologies, we quote Camp* atlength. “Little did Casimir Funk rea- 
lize,’ writes Camp, “when he coined the word ‘ Vitamine’ that he was 
furnishing the catchword for a $100,000,000 business. Probably nothing 
medical has captured the imagination of the public so thoroughly as 
the vitamin deficiency question. Only in part is this due to advertising; 
a good share of the fault rests with the medical profession which has 
indiscriminately prescribed vitamin capsules, tablets, elixirs, ete., on 
the theory that some good might be obtained, that no harm can result, 
and that since all is not known about vitamins, there may be some 
hidden elixir of health, some spark of prolonged life, some all-powerful 
corrective enclosed in the gelatin seal or compressed tablet. In com- 
parison, one should not smile at the theriacs and treacles of antiquity 
until one has thoroughly enjoyed the potpourri of the modern vitamin 
‘apsule.”’ - 

“Tronically, the greatest trade in vitamins is in communities where 
there is sufficient money to provide adequate diet. A person unable 
financially to provide a balanced diet cannot afford to buy the expensive 
vitamin products. The self-conviction that one is vitamin-deficient 
is almost of paranoid quality; the premise is false, but the results are 
satisfying. Vitamins are a necessity. No one can doubt that living 
organisms require these substances, but their use should be, and in 
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these times must be, limited to those individuals who actually require 

them. A priority on vitamins would do much to settle the embarrass- 
ing problem of inadequate supply when there is sufficient for all who 
need them. There are three classes of people who actually require 
vitamin therapy: those who have insufficient intake; those who do not 
absorb them; and those in whom the agent is apparently ineffective 
when absorbed in ordinary amounts.” 

“Insufficient intake may be one of two types. A diet by necessity 
may be so restricted and limited, either due to poverty or disease, that 
it is unbalanced. In this sense there may also be deficiency in fats, 
carbohydrates, proteins or minerals. Secondly, an individual who is 
comparatively healthy and financially able may develop an inadequate 
diet through individual dislikes to foods, the variety of foods becoming 
more and more restricted until insufficient vitamins are ingested. This 
condition is most efficiently and economically corrected by the eating 
of balanced diets. Naturally, patients on necessarily limited diets 
must have vitamins added. The eradication of poverty is progressing 
at a rate consistent with our way of life, and the dietary needs of vita- 
mins is being considered seriously (fortified bread). There is a group 
of individuals, apparently normal in all respects, who do not have the 
ability to absorb vitamins when taken in ordinary amounts. If more 
vitamins are taken, according to the law of mass action, more vitamins 
are absorbed, and in this way a deficiency may be prevented. A sub- 
group, large in proportions, is composed of those individuals who prevent 
absorption by taking cathartics. The more active cathartics eliminate 
the vitamins, and the oily types (¢. g., liquid petrolatum) are apt to 
dissolve the fat-soluble vitamins (A, D, K, F) and thus prevent their 
absorption. In the last group are those individuals who, in reality, are 
not suffering from a lack of vitamins, but rather a disturbance in their 
internal metabolism. In these the possibility of mass action from addi- 
tional intake may help to correct the deficiency.” 

“The statement is too often made that vitamins are harmless. We 
know that in large amounts they are toxic; however, it is quite difficult 
to say just what amount may be toxic. Certainly idiosyncrasies exist; 
therefore, one would think that a toxic action is not beyond plausibility. 
The possibility exists that the persistent absorption of large quantities 
of vitamins may so alter cellular metabolism that a higher concentration 
of vitamins may become a necessity in order to effect a normal intake. 
The fact that such small quantities are necessary leads one to conclude 
that these substances are highly active and should not be treated as 
indifferent harmless substances. They should be used only when actu- 
ally needed, and not allowed to become a passing fancy (or placebo) for 
the majority of the people.” 

In a lengthy review of the relationship of vitamins to ear, nose and 
throat, Jones* summarizes the knowledge available for use in clinical 
practice. He believes that it is very simple to deduce a deficiency in 
either vitamin A or vitamin C when the patient clearly shows evidence 
of either xerophthalmia or scurvy. The major difficulty involves those 
patients who have only a moderate deficiency or a mild deficiency, for 
here it is often exceedingly difficult to make a diagnosis of a lack of one 


or more vitamins. Of course, the entire matter could be greatly simpli- 
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fied by the discovery of simple, accurate methods for the determination 
of moderate or mild vitamin deficiencies. Though certain laboratories 

are now available, but few clinical laboratories throughout the country 

are equipped to make the present tests. Thus far, it would appear, 

the most functional method for physicians to employ is a careful inquiry 

into the diet of the patient. Jones believes that each vitamin has a 

preponderant effect on the special structures derived from the ecto- 

derm, mesoderm and entoderm. A deficiency is rarely limited to but 

one vitamin. There can be no cure when there is no deficiency. Unless 

the tissues are actually destroyed, a deficiency state can be cured. 

One should not expect to improve hearing by regeneration of the eighth 

nerve unless the sensory apparatus in the internal ear is viable. In 

general, treatment should not be limited to vitamin therapy, but food 

should be given which provides an abundance not only of any one 

vitamin but of others as well. A vitamin is not a drug. Vitamin re- 

quirements of individuals vary greatly: some are unable to absorb 

vitamins, others cannot retain and utilize them. There are compli- 
cating factors as to dosage. Exercise increases the need for vitamins. 

While alcohol supplies calories to the body it contains no vitamins. 

A chronic alcoholic may therefore exhibit a desperate need for a large 
vitamin intake. Natural foods are rich in calories, minerals and vita- 
mins but in refining and preparing these foods a considerable part of 
the vitamin content is lost. Though the caloric intake of an individual 
is often adequate, the vitamin intake is not. Generally, vitamin 

therapy should be continued over an appreciable length of time. 

Wallner?’ reviews the clinical aspects of vitamin deficiency in ear, 
nose and throat and asserts that there is no special characteristic of 
infections involving these regions that identify it as due to lack of 
vitamin A, At the present time there exists no simple method for 
determining the presence of vitamin A deficiency. Blood level deter- 
minations or dark adaptation tests are not practical for routine office 
or clinic use. The administration of vitamin A to persons already 
receiving an adequate intake in the diet does not lessen susceptibility 
to colds. It may shorten their duration or lessen their severity. The 
term anti-infective vitamin is not justified. The status of vitamins B, 
and B complex is summarized as follows: There is no disease syndrome 
in the ear, nose and throat characteristic of vitamin B deficiency. It 
may be used empirically in nerve deafness, Méniére’s disease, and in 
the troublesome and baffling neuralgias about the sinuses, throat and 
head. With the exception of scurvy, there are no characteristic condi- 
tions in these regions typical of vitamin C deficiency. Clinically, there 
is no evidence that a lack of vitamin D is a causative factor in oto- 
sclerosis or that its administration influences its progress. 

According to Spiesman,’ vitamins A and D in massive doses for the 
treatment of the common cold do not produce immunity when given 
separately. When massive doses of vitamins A and D were given 
together, 80% of the subjects showed a significant reduction in both the 
number and the severity of common colds. The number of colds per 
year dropped to 3, and the average duration was 5 days, with but little 
elevation in temperature. It must not be assumed that the use of 

vitamins in the treatment of the common infectious cold is offered as a 
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panacea for colds. Average susceptibility must be taken seriously into 
account, as well as the emotional state of the subject as affected by an 
innately unstable vasomotor mechanism. Reviewing 1590 cases of 
diphtheria which were observed during 1936 and 1937, Feige’ found 
100 cases in which postdiphtheritic paralysis developed. Of the 
60 patients in whom the entire course of the postdiphtheritic paralysis 
could be observed, 30 were treated with a preparation of vitamin B, 
and 30 either received no treatment for the paralytic symptoms or were 
treated with other medicaments. A comparison of these two groups of 
patients revealed that in those who were treated with vitamin B, the 
paralytic symptoms persisted on the average for 29.6 days whereas in 
the other group they persisted on the average for 49 days. Vitamin B, 
was administered by mouth and by intramuscular injection on alternate 
days. On one day the children were given 3 tablets containing 1 mg. 
each of the vitamin; on the following day they were given an intra- 
muscular injection of 1 ce. of a vitamin B, preparation. In discussing 
the pathogenesis of postdiphtheritic paralysis Feige cites observations 
of several investigators and suggests that these postdiphtheritic par- 
alytic symptoms are the result of the concurrence of toxic impairment 
of the tissues and lack of the B,; substance, which has a ferment-like 
action. He thinks that this explains at the same time the success of 
the treatment with vitamin B,. Stinson’ declares that the primary 
obstructive factor in cardiospasm is the lack of propulsive force in the 
falls of the esophagus rather than obstruction at the cardia. Mosher’s 
intrinsic findings can be the result of stasis in the esophagus and his 
extrinsic findings, the result of vitamin B, deficiency, rather than the 
primary cause of cardiospasm. Cardiospasm is frequently a manifes- 
tation of avitaminosis B,. Vitamin B, given intramuscularly will 
relieve an attack of cardiospasm in many instances. Continued ad- 
ministration of vitamin B, will prevent recurrence of attacks of cardio- 
spasm in these cases. 

It is in the field of otology that vitamin research has attracted most 
interest. ‘To determine the pathologic changes in the peripheral audi- 
tory mechanism due to avitaminoses, deficiency experiments on rats 
were done by Covell. Vitamin A deficiency was found associated 
with middle ear infections, increase in the periosteal layer of the otic 
capsule and occasionally exostoses in the internal auditory canal, 
degeneration of the cells of the stria vascularis, external sulcus cells 
and parts of the organ of Corti, with slight to moderate demyelinization 
of the cochlear nerve. There is a higher incidence of middle ear infec- 
tions in animals when vitamin B and various factors of the B complex 
are lacking in the diet. Avitaminoses of the B group cause no signifi- 
cant changes in the bone of the otic capsule or ossicular chain. How- 
ever, spiral ganglion cells are altered in appearance in all avitaminoses 
of the B group and degenerative changes are found in the external hair 
cells of riboflavin-deficient animals. It appears that the three most 
important vitamins for the maintenance of the myelin sheath of the 
cochlear nerve are the B vitamins, thiamin chloride and riboflavin. 
Vitamin C-deficient guinea pigs display hemorrhage into the lining of 
the middle ear cavity, with an increase in the thickness of the sub- 
mucosa. Only slight demyelinization of the cochlear nerve is produced. 
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The cells of the organ of Corti and some of the cells of the stria vascu- 
laris become swollen and degenerated. A chronic deficiency of vita- 
min C may produce more extensive changes, particularly in the ossicu- 
lar joints and the bone of the capsule. Rats, it is found, frequently 
have infections of the middle ear when they are deficient in vitamin D. 
Here, demyelinization of the cochlear nerve occurs. Third generation 
rats on a Jow diet of vitamin E also show middle ear infections. Con- 
siderable fibrous tissue replacement of the muscle bundles takes place 
in the muscles of the middle ear, particularly the tensor tympani. 
Hemorrhages about the nerve in the modiolus and under the dura and 
submucosa of the middle ear occur in these animals. Loch!'® has studied 
the changes in the labyrinth capsule, occurring as a result of experi- 
mental avitaminoses A, C, D and E, in the serial sections of 56 petrous 
bones of rats and guinea pigs. The earliest noticeable effects produced 
by avitaminosis A are small hemorrhages, followed by inflammatory 
and metaplastic changes in the mucous membrane of the middle ear. 
With the maintenance of a vitamin A deficiency over a period of 
several weeks, regular layers of new bone are formed by the periosteal 
capsule. In a few cases, small degenerative changes are detected in 
the auditory nerve. In avitaminosis C, hemorrhages also occur at 
first, and gradually the cellular marrow of the periosteal layer is trans- 
formed into fibrous marrow, with alterations or disappearance of osteo- 
blasts. Consequently, there is a diminution of bony material. Bone 
changes take place in the periosteal layer. Avitaminosis D is charac- 
terized by deposition of osteoid tissue in the rarefied mature bone, and 
these changes are discerned in the periosteal and the enchondral cap- 
sule, while the endosteal layer is spared. Prior to the bone changes, 
suppuration of the middle ear was invariably found. In avitaminosis FE, 
there is an irregular, localized new formation of mature bone with 
numerous, small exostoses in the region of the periosteal and the end- 
osteal layers, while the enchondral layer remains unchanged. As 
accompanying features, suppuration of the middle ear and hemorrhages 
in the brain tissue were observed. Mellanby' reports his continued 
investigations in experimental deafness. He examined a_ total of 
51 labyrinths from 44 dogs placed on a diet deficient in vitamin A for a 
period of from 2 to 4 months. He finds that the most obvious patho- 
logic changes in the labyrinths are: nerve degeneration, especially of 
the cochlear neurons; new bony growths in the modiolus; overgrowth 
of the internal periosteal layer of the capsule; serous labyrinthitis; and 
degenerative changes of the organ of Corti and sensory epithelium of 
the semicircular canals. Perlman and Willard’ observed that young 
rabbits raised on a diet depleted of vitamin A develop extensive hyper- 
trophy of the periosteal layer of the otic capsule on the cranial aspect, 
including internal acoustic meatus, posterior fossa surface and mouth 
of the flocculus. . The overgrowth of mature lamellar periosteal bone 
in the internal acoustic meatus results in narréwing and elongation 
of the internal acoustic meatus with compression and stretching of the 
nerve fibers and Scarpa’s ganglion in the meatus. In spite of this com- 
pression and stretching good cochlear function was retained. This 
was demonstrated by threshold studies on the acoustic middle ear 
muscle reflex. The compression and stretching of the nerve resulted 
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in various degrees of degenerative changes in some of the cells in the 
vestibular and cochlear ganglion, and in one case degeneration of the 
peripheral fibers to part of the basal coil. There was no evidence of 
serous labyrinthitis or of degeneration of Corti’s organ, the vestibular 
end organs or the stria vascularis. The structures of the middle ear 
including the adjacent labyrinth bone were unaffected. 

The possibilities of vitamin C management in cases of inner ear 
deafness and tinnitus are advanced by Szolnoky'® who observed 50 cases 
of different cochlear disturbances. In individuals with chronic catarrh 
of the middle ear and otosclerosis, injections of vitamin C diminished 
the tinnitus. The improvement seen in cases of arteriosclerosis of the 
inner ear was due, this author asserts, to the general increase of metab- 
olism. Two injections of vitamin C were administered weekly for 
4 weeks along with a diet containing lemon. Improvement of hearing 
was present in 50% of the series of cases together with a decrease of 
tinnitus and blood pressure. In discussing the possibilities of vita- 
min © therapy in inner ear deafness and tinnitus, Baer' warns against 
drawing definite conclusions from Szolnoky’s cases because the original 
diagnosis of arteriosclerosis was not clearly defined. However, he 
agrees that ascorbic acid often causes a disappearance of tinnitus, 
particularly when vitamin C is employed in combination with vita- 
min B,. Brandenburg? describes a case of severe bilateral tinnitus and 
impairment of hearing following extensive radiation therapy for car- 
cinoma of the cervix uteri in which relief was obtained by daily intra- 
venous injection of thiamin chloride in 10 and 15 mg. doses for 9 days. 
Intravenous administration of thiamin chloride in one or more daily 
doses of 10 mg. for all neuropathies of the cranial nerves is suggested. 
The nature of vitamin B and its components with special reference to 
nerve deafness is studied by Veasey'® who finds it has been impossible 
to formulate a definite clinical syndrome for mild vitamin B deficiency. 
A review of his own cases of deafness treated by vitamin B suggests 
there is a possibility of helping some individuals by this means, but at 
the present time there are no means of selecting the patients who may 
be improved. Langenbeck® reports the complicated case of a child 
with bilateral otitis media who had undergone several operations on 
both ears because of recurrent attacks of otogenous meningitis but who 
finally recovered. He states that other factors beside the use of sulfan- 
ilamide and apical drainage played a major part in the recovery and 
points to the use of vitamin C which was administered by mouth. To 
study the relation of vitamin C to the mucosa of the middle ear Chimani* 
examined 18 patients with chronic suppurative otitis media as to hypo- 
vitaminosis. He concluded that chronic middle ear suppuration may 
not be due to hypovitaminosis, but patients with this affection often 
have vitamin C deficiency, and in such cases the administration of 
ascorbic acid is a helpful therapeutic measure. The case histories of 
4 patients with symptoms typical of Méniére’s disease, who also had 
symptoms of hypovitaminosis A and C, are described by Morch.” 
The symptoms of hypovitaminosis A observed were conjunctival irri- 
tation, photophobia, pharyngeal and nasopharyngeal dryness, occasional 
irritation of the larynx, loss of appetite, painful respiration, loss of the 
sense of smell, periodic attacks of thirst, lassitude and listlessness, 
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lumbago and myalgia. The observed symptoms of avitaminosis C 
were gingivitis and irritation and redness of the buccal mucosa and the 
pharynx, suggillation of the legs, papillar eruptions between the fingers, 
intense lassitude and dyspepsia. Morch gave his 4 patients intensive 
treatment with vitamins A or C, as the case required, by intramuscular 
injection up to the point of producing hypervitaminosis. There was 
amelioration of the vertigo and tinnitus with improvement in the 
hearing of all 4 patients, but the author states that it is still too soon 
to determine the potency of the results. 

An investigator deeply interested in the relationship of vitamins to 
nerve deafness is Selfridge,““~¢ author of four recently published articles. 
Because deficiencies of various vitamins—C, B; and the Be complex 
have been found to produce degeneration of the eighth nerve in animals, 
he has employed large doses of vitamins with correction of unbalanced 
diets in cases of nerve deafness. In his first article, he reviews 6 cases 
given nicotinic acid for many months which resulted in audiometric 
improvements averaging 5 to 10 decibels throughout the tone range, 
but in some cases amounting to 15 to 25 decibels for the lower tones. 
In his second article Selfridge reports 6 cases of nerve deafness treated 
with injections of riboflavin, thiamin hydrochloride or nicotinic acid. 
In the first patient riboflavin produced no improvement, nicotinic acid 
produced a definite improvement in both ears, and thiamin hydro- 
chloride produced no further improvement. In the second patient, 
nicotinic acid showed a hearing improvement in both ears while thiamin 
hydrochloride resulted in an additional improvement. Nicotinic acid 
prompted improvement chiefly in one ear of a third patient while 
thiamin hydrochloride improved the other ear. In a fourth patient 
continued improvement was observed with both preparations. Similar 
improvement was seen in a fifth patient. Nicotinic acid and riboflavin 
produced a slight gain in an elderly sixth patient, while thiamin hydro- 
chloride produced no further improvement and continued use of nico- 
tinie acid established additional gain. From these cases the author 
concludes that thiamin hydrochloride is an essential addition to nico- 
tinic acid, but that the greatest improvement occurs following the use of 
nicotinic acid. In a third article the author describes the case of a 
9-vear-old child with unilateral high tone deafness of 3 years’ duration 
following active otitis media. There was a slight audiometric improve- 
ment with the patient on a high-vitamin diet plus the vitamin B com- 
plex, carotene and vitamin C. An 18-year-old girl who had unilateral 
tinnitus and deafness for 18 months was given vitamin C, thiamin 
hydrochloride and nicotinie acid, with striking improvement in the 
tinnitus and deafness. In commenting on these three articles Sham- 
baugh" asserts that the strongest argument against the theory that 
vitamins are important in nerve deafness is the fact that deafness is not 
a symptom of clinical avitaminosis. Neither scurvy, beriberi nor 
pellagra have been shown to be associated with nerve deafness. While 
not convinced that vitamins are a factor in nerve deafness, he has 
attempted to maintain an open mind and has employed them in numer- 
ous cases of nerve deafness, with uniformly negative results to date. 
In his fourth article Selfridge reviews the literature on deficiencies of 
the various vitamins and the effect of these deficiencies on the function 
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of the eighth nerve and on the incidence and severity of infections. 
Lack of vitamins A, B or C apparently causes changes in the eighth 
nerve, in addition to other more general effects. Deficiencies in vita- 
mins B and C appear to have a distinct bearing on certain allergic mani- 
festations. All the vitamins are essential during acute infections; they 
do not shorten the infection but seem to aid in sustaining the general 
physical condition. The tendency to be subject to the common cold 
appears lessened if the diet contains all of the essential vitamins in 
sufficient quantity. 

In a discussion of otologic research and its recent contributions to 
clinical otology, Hughson and Thompson’ sum up the réle of vitamins 
in this field. They write, “There is no more completely disappointing 
phase of the therapy of deafness than the supposed effect of vitamins 
upon hearing. A critical analysis of the effect of vitamin therapy in 
human deafness begets a feeling of complete futility. From an anatomic 
standpoint alone, neural impairment of hearing is final and in its mani- 
fest and individual degree, complete. Why should vitamin B or any 
one of its various complexes restore function to an organ of Corti de- 
prived of its neural mechanism? The sooner this misrepresentation is 
corrected the sooner the reputation for honesty of otologists and the 
peace of mind of the deafened individual will be achieved. Controlled 
Vitamin experimentation in relation to deafness presents almost insur- 
mountable difficulties. Only extreme anatomic effects are demon- 
strable experimentally. The intermediate phases of hearing loss, if 
and when they occur, are not a matter of record. It is most unlikely 
that any of the neurologic effects produced by extreme experimental 
lacks are significant from the standpoint of human clinical deafness. 
All reported results of therapy are inconclusive. There is no anatomic 
evidence that the anatomic result of dietary defects is corrected by 
appropriate vitamin replacement. At the moment it would seem that 
this entire subject is lacking in true scientific control which is possible 
only with animal experimentation. Any human audiograms, so far 
presented, are of no real significance if taken as a measure of the effec- 
tiveness of vitamin therapy.” 

D. Fapricant, M.D. 
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PHOTODYNAMIC EFFECTS IN DERMATOLOGY. 


Part I. 


A RAPIDLY developing, evidently important field of dermatology and 
of medicine at large, such as that of the effect of light on the body, 
deserves periodic review and progress reporting, not because of the 
finalities that can be presented, but because of the value of theorization 
in promoting further advance. The first impression the observer gets of 
the field of photodynamic effect is that of the complexity of components 
and the exceptional range of knowledge required of the evaluator for 
a proper appreciation of the causal mechanism. It is proposed there- 
fore, to divide this presentation into Part I, which will discuss photo- 
dynamic agents and mechanisms; and Part II, which will discuss the 
diseases with a prominent cutaneous aspect in which photodynamic 
effects appear to play a leading part. 

Historical Background. Blum’s volume,” “Photodynamic Action 
and Diseases Caused by Light,” the most recent and in fact the major 
contribution to the systemitization of this field, credits the observations 
of Oscar Raab,” a student in the laboratory of Tappeiner at Munich, 
on the toxicity of acridine for paramecium as the starting point of the 
modern study of photodynamic phenomena. Raab found that the 
intensity of the toxic action of the dye on the unicellular organism was 
proportional to the intensity of light in the laboratory. To the derma- 
tologist, the modern study of light sensitivity as affecting the skin 
begins with Meyer-Betz’s™ observation in 1913 of the near-disastrous 
effect on himself of an intravenous injection of 0.2 gm. of hemato- 
porphyrin, the substance previously identified in the urine of the photo- 
dynamic dermatosis, hydroa estivale. Exposure of a portion of Meyer- 
Betz’s skin to a Finsen lamp 15 minutes later resulted in conspicuous 
swelling, deep infiltration and hemorrhagic necrosis of the whole ex- 
posed cutis. Two days later, a short exposure to the sun resulted in 
immediate and severe reaction. Meyer-Betz was still sensitive to light 
2 months after the injection, although the porphyrin itself could no 
longer be detected in the blood serum 3 days after injection. Simulta- 
neously with Raab’s observation on paramecia, Prime’? described what 
appear to have been photosensitive reactions in epileptics injected with 
eosin, used because of its bromine content. Following Raab’s initial 
observation, attempts were made to use eosin to increase the effective- 
ness of treatment for lupus vulgaris, but without notable success. 
Jausion and Maceron® in 1925 accidentally rediscovered the photo- 
sensitizing action of acridine compounds when treating soldiers with 
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trypaflavine for gonorrhea; and another sporadic application of dyes 
to light therapy ensued. Haxthausen’s case® in 1933 indicated that 
prolonged effects, such as Meyer-Betz observed in his own case with 
hematoporphyrin, may be due to an intrinsic constitutional background 
factor “set off” by the photosensitizing agent. Photosensitization by 
direct application of substances to the surface of the skin seems to have 
had its clinical birth with the observations of Freund®® on berloque 
dermatitis (1916). The ingredient of toilet waters and perfumes probably 
responsible for a markedly pigment-producing dermatitis on exposure to 
sunlight is oil of bergamot (Blum). Oppenheim®? in 1926 found a 
dermatitis occurring in persons taking sunbaths after contact with 
certain meadow plants. From these beginnings the study of photo- 
dynamic effect on the skin has proceeded on the one hand toward an 
increasing list of substances, following contact with which the surface 
of the skin becomes sensitized to light and an increasingly intensive 
study of the porphyrins as metabolites largely instrumental or at least 
associated with cutaneous and constitutional photodynamic effects. 
Between the two groups of investigation have labored the physicists 
and near-physicists, who have attempted to analyze the action of light 
in terms of its physical components, spectrum and wave lengths. 

The Components of the Problem. In the literature of today there 
are recognizable accordingly five distinct groups of observations con- 
tributory towards our growing understanding of photodynamic phe- 
nomena. The first identifies and lists the exogenous and endogenous 
agents. The second deals with studies involving the composition of 
light. The third deals with the analysis and interpretation of the local 
cutaneous reaction to light; the fourth with the sources and genesis of 
endogenous photosensitizers, this latter to be considered with the first 
group; and the fifth, with the systemic, bacterial and vitamin contribu- 
tors to photodynamic effect. 

The Exogenous and Endogenous Agents. The term “exogenous,” 
admittedly not fully satisfactory, requires subdivision into photody- 
namic or photosensitizing agents acting by topical or external applica- 
tion and photosensitizing agents parenterally introduced either by 
ingestion or injection. The seat of application in externally acting 
photosensitizers as Guillaume**? has shown is the Malpighian layer 
of the epidermis, no photodynamic response occurring unless this layer 
is exposed by abrasion or otherwise to the action of the substance. 
The following list includes most of the substances, many of them as will 
be seen in the category of dyes or essential oils which are now known 
to have photosensitizing properties. Sandler,’ Kuske*’ and 
have compiled similar lists. 

Essential Oils.* Oil of citron,"* oil of bergamot,?**'.® oil of lavender, 
oil of cedar, vanillan oils, lime oil,” oil containing perfumes (Eau de 
Cologne). 

Plants and Plant Substances.52 45a» Chlorophyll, buck- 
wheat (fagopyrism),® clover (trifoliosis), Sudan grass and other grasses,’* 
Hypericum (hypericism), Agave (lechuguilla), Tribulus (geeldikkop), 
Dictamnus albus (gas plant), meadow grass, fig plant,? 5% 
Pastinaca sativa (parsnips),““ Ruta 

Dyes. Eosin and eosin compounds,*** 7-7" rose bengal," 
(fluorescein),” acriflavin,® fabric dyes,” acridine dyes (see below, coal 
tar), methylene blue, trypaflavin.™ 
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Drugs. Sulfonamides,‘ 2% *t¢.22.27 5796567 
silver,** arsphenamine.*® 

External Medicaments. Coal-tar and petroleum products***- (see 
also acridine), green soap,’ mercury copper 

Bacteria." 

Theorization on the action of the exogenous photodynamic agents 
began when Tappeiner® noted that washing out the sensitizing sub- 
stance from the cell after a short exposure greatly weakened the resul- 
tant reaction to irradiation, but established the fact that biologic 
changes in the cell continue after the termination of the light exposure, 
suggesting that something in the cellular tissue fixed or absorbed the 
specific energies of the light employed. Neuberg compared the action 
of light sensitizers to that of metallic catalyzers, and stated that the 
effect of many of the dyes could be reproduced by organic catalysts 
such as iron, magnesium, cerium and uranium. FEidinow*™ showed 
that the volume and concentration of the fluid suspension irradiated 
was influential in the effect; that the concentration of chemical sensi- 
tizer present was a factor; that the intensity of luminous rays, the 
distance from the source of light and the temperature all contributed 
to the reaction. In studying the action of light sensitizers on bacteria 
and unicellular organisms it appeared that each sensitizer has a selec- 
tive group of radiations at which a maximal biologic action ensued. 
Eosin, for example, is most active under yellow and orange visible rays; 
hematoporphyrin has a maximum action under blue and violet irradia- 
tions. The bactericidal action of many substances was found to be 
increased by light. The extensive theoretical considerations of Blum* 
indicate a close association of the photosensitizing mechanism with the 
oxidation mechanism of the cell. Eidinow found that blood serum acts 
as a protective agent against light sensitizers as well as a diluent of 
their concentrations. Washed (serum-free) red blood cells suspended 
in saline are readily hemolyzed by light in the presence of a sensitizer 
a valuable index of photosensitizing power. Human leukocytes are 
likewise readily destroyed by light in the presence of sensitizers (eosin). 
Kidinow’s work indicated that fluorescent radiation of a group of 
substances not ordinarily productive of light-sensitizing effect would 
convert them into light sensitizers. Eidinow’s work further tended to 
align the biologic action of light sensitization with that of ultraviolet 
irradiation effect, using rays of wave lengths shorter than 3100 A.U.; 
in other words, an intensification of, or a selective emphasis on, ultra- 
violet effect. 

Endogenous Photodynamic Agents (Porphyrins). The endogenous 
photosensitizing agents thus far recognized belong to a complicated 
chemical group—the porphyrins. Hematoporphyrin, with which the 
study of these agents began is an artificial or synthetic porphyrin not 
found in Nature. It was at first described as iron-free hematin, a 
degeneration product from hemoglobin. The photodynamic properties 
of hematoporphyrin are now largely of theoretical interest, but occa- 
sionally appear as complications of the therapeutic use of photodyn 
(proprietary hematoporphyrin preparation). 

American students of the medical phases of porphyrin metabolism 
will find extensive consideration of the fundamentals in the publications 
of Dobriner and his associates,'*°"*:'® and in Blum’s valuable mono- 
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graph.“ Important contributions to photodynamic phases of cuta- 
neous disease involving porphyrin metabolism have been published by 
MeFarland and Strain, Brunsting, Brugsch and O’Leary,*'” Blum 
and Pace,® and Turner and ~The clinician's desire to 
be able to put his index finger on the ‘sole chemical cause and his inability 
to satisfy it in the case of porphyrins will be apparent by a study of 
the complexity of these pyrrol compounds. Fischer, working on 
the first case of chemically studied congenital porphyria, identified two 
different pigments in the excreta; uroporphyrin, found only in urine, 
and coproporphyrin, found in both urine and feces. It is now known 
that small amounts of the coproporphyrin are found in normal urine 
and feces, but that the uroporphyrin is a pathologic product excreted 
almost exclusively in congenital porphyria. As Dobriner and Rhoads!” 
point out, these observations constituted the beginning of elaborate 
chemical studies which have shown that uroporphyrin and copropor- 
phyrin as above described differ fundamentally from the protoporphyrin 
actually identified in hemoglobin. Porphyrins have been identified in 
yeast likewise, and it has become clear that there exist side by side in 
the complicated chemistry of the porphyrins, isomers which have en- 
tirely different properties and very possibly different origins, notwith- 
standing that they all are regarded as derivatives or products of the 
destruction of the respiratory pigment. 

The porphyrins which appear most frequently in clinical nomencla- 
ture include uroporphyrins I and III, found in the urine of human 
beings with congenital porphyria, and in the bones of certain animals,** 
and coproporphyrins I and III, present during health in small amounts 
in the urine and feces. The predominating porphyrin in both excreta 
is coproporphyrin I, with extremely small amounts, or traces, of copro- 
porphyrin III and occasionally of uroporphyrins I and III. The level 
of excretion of total porphyrins determined by extraction from the 
urine and feces may be taken as from 300 to 400 ug. per day of which 
30 to 70 wg. is excreted in the urine. In diseases involving dysfunction 
of the pigment metabolism the amount of porphyrin excreted may 
increase or decrease, depending on the nature of the disease. For 
example, in pernicious anemia and pellagra, the level of excretion is 
several times normal, while in von Jaksch’s and in secondary anemia 
the level of excretion is much less. With increased excretion of porphy- 
rin there may be gastro-intestinal disturbances, dysfunction of the 
nervous system and cutaneous abnormalities. 

For the clinician desirous of using conceptions based on porphyrins 
in his causal theorization, certain elementary principles are important. 
Porphyrins are definite chemical compounds, chemically identifiable by 
the usual criteria of spectroscopic analysis, melting point and so forth, 
and they should be positively identified in any form of investigation 
expected now or in the future to have etiologic significance. A lack of 
constancy of the appearance of a particular porphyrin in one or another 
of the excreta suggests as much as anything else that porphyrins are 
not necessarily the basic cause of the conditions in which they appear 
but are by-products with photosensitizing effects. The question as to 
whether such photosensitization is a direct interaction between the 
photodynamic porphyrin and the reacting cell is anything but settled, 
and the presence of intermediate mechanisms may properly be sus- 
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pected from the fact that notwithstanding the presence of these sub- 
stances in abnormal amounts in the excreta, patients may fail of photo- 
sensitization. In the light of these considerations, the mere reporting of 
increased amounts of any particular porphyrin in one or the other of 
the excreta, or the increase or decrease in the amount excreted under 
any form of treatment no longer satisfies the requirements for a causal 
analysis. 

The porphyrins commonly encountered clinically vary considerably 
in their photodynamic power. Coproporphyrin type I sensitizes less 
than uroporphyrin type I, and the effect of uroporphyrin type III has 
not been studied. Coproporphyrin type III produces less light sensi- 
tivity than does coproporphyrin type I. The destruction of porphyrins 
in tissues has been studied, and it would appear that liver tissue, at 
least in vitro, participates in the destruction of such substances as 
hematoporphyrin. Coproporphyrin type III apparently appears when 
the liver is perfused with solutions of protoporphyrin in defibrinated 
blood. Coproporphyrin I and uroporphyrin I increase the tonus of the 
intestinal tract, the effect not being abolished by atropin. Indications 
of premature follicle formation in the ovaries of infantile mice were 
recognized by Hinsberg*® following injection of hematoporphyrin and 
protoporphyrin. 

In the reading of the clinical literature on porphyrins, it should be 
pointed out that the inexperienced should not confuse the total amount 
of coproporphyrin excreted in 24 hours in both stools and urine (300 
to 400 ug.) with a specific amount per 100 cc. of urine of a random speci- 
men of urine. 

Those interested in the simpler methods of quantitative laboratory 
determination of coproporphyrin III especially should consult a dis- 
cussion by Dobriner and Rhoads,'” dealing with this question. As an 
indicator in some affections of the liver and some toxic states, and a 
gauge either of increased total production of the coproporphyrins or a 
liver insufficiency of such a degree as to divert coproporphyrin into the 
urine with consequent disturbance of the urinary-fecal ratio, these 
simpler methods may prove to have special clinical interest. 

The Composition of Light. Despite the fact that all critical recent 
observers have pointed out the shortcomings of reports in which 
neither the constancy of the light source nor its character in terms of 
wave lengths is definitely known, clinical statements with regard to 
photosensitiveness are still being made without any accurate knowledge 
on these points. In order to make available to the clinical observer 
some concrete statements of the composition of light from the sources 
that he is likely to employ in tests and treatment, several tables have 
been devised, including those of Krusen.*' The Reviewers have pre- 
pared Table 1, given herewith from various sources in the recent 
literature. 

Since there is thus far no reason for discarding the belief that the 
fundamental fact of photodynamic behavior is an absorption of a 
specific wave length of light by a photodynamic substance, there must 
be available against this inevitably somewhat confused and _ poly- 
structural conglomeration of light sources a filtration scheme of some 
kind which will enable the clinical tester to feel reasonably certain that 
he is testing his patient with known type or wave length of light from 
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the source he is able to use. Urbach and Konrad, for example, in 1929°° 
proposed a simple subdivision of light with which they investigated the 
photodynamic sensibilities of a case of prurigo wstivalis Hutchinson, 
and the light-protective effect of resorcin. They employed red, yellow 
and green glass filters, and found the sensitivity of their patients to 
be to the rays passed by the yellow and red, and accordingly lying in the 
wave lengths between 4900 and 7000 A.U. More recently McLoughlin 
and Krusen™ have better defined the means by which certain known 
wave lengths of light from the carbon are B carbon as a constant source 
can be secured for test purposes. The description accompanying their 
diagram is as follows: 

“The five successive portions of the spectrum to which the skin is 
exposed : 

“(1) Unfiltered radiation from carbon are lamp employing *B’ 
carbons. 

“(2) Carbon are radiation through a Corning No. 774 filter. 

“(3) Carbon are radiation through a Corning No. 396 filter. 

“(4) Radiation from a 250-watt Mazda CX lamp through a Corning 
No. 255 filter. 

“(5) Radiation from a non-luminous coil type of infra-red burner.”’ 
(The latter placed in a polished reflection.) 

The procedure which they described is as follows: 

“The portion of skin to be tested is exposed to one minimal erythemal 
dose of unfiltered rays from the carbon arc lamp. All the surrounding 
skin is covered with toweling. Prior to exposure the areas to be tested 
may be outlined with a pencil for skin marking for purposes of identifi- 
‘ation. The test is repeated in another area with filter Number 774, 
covering the area of skin exposed tothe are. One erythemal dose is applied. 
This filter prevents transmission of that portion of the spectrum which 
contains the rays producing sunburn. The third area is exposed to 
the carbon arc lamp, using a Number 396 filter. This supplies some ultra- 
violet and invisible light, and eliminates almost all heat rays. The 
fourth area is exposed to the rays of a Mazda CX therapeutic lamp, 
using a Number 255 filter. This filter transmits only the near infra- 
red portion of the spectrum and none of the visible rays. The last area 
is exposed to the infra-red burner which produces no visible rays, but 
only the far infra-red radiation. The last two exposures are of five min- 
utes’ duration at a distance of approximately 18 inches (46 em.) or at 
a distance at which the rays can be tolerated by the patient without 
causing discomfort.” 

There is no statement as to what constitutes an erythemal dose, which 
presumably must be learned by experience. There is, moreover, reason 
to believe that the size of the openings through which the dose of 
actinic light is administered affects the grade of reaction, and must for 
this reason be kept constant. Blum™ points out other factors (chiefly 
described by him in connection with susceptibility to cancer on the 
face) of which account must be taken in light or photodynamic testing, 
such as the embryogenesis of the exposed skin as suggested by McFar- 
land, Ciccone and Gelehrter® and the thickness of the epidermis, as 
affecting the penetration of light. For example, Lucas® found that 
wave lengths of 3000 A.U. are 44% transmitted by epidermis 0.08 mm. 
thick, while less than 5% of wave lengths 2900 A.U. and shorter are 
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transmitted by this thickness. Bachem and Reed’s' values were even 
lower. Repeated exposure to light, by affecting the thickness of the 
stratum corneum (Miescher®) will further influence the effect of succes- 
sive tests, and is the probable explanation of decreasing sensitivity to 
light on repeated exposure rather than its conventional explanation as 
due to accumulated pigment. It would appear therefore that necessary 
constants in comparable tests should be a selected part of the body, a 
part of constant size, and a selected interval between successive 
exposures. 

Haxthausen™ has pointed out that vascular changes and permanent 
dilatation follow the action of sunlight and cold, and that these may be 
factors influencing the response of covered and uncovered portions of 
the body to light test procedures. Chemical injury, particularly by tar 
and dust carcinogens and possibly also contact allergens, must further- 
more be taken into account in individual subjects. 

The distinction between blondes and brunettes, often emphasized in 
interpreting reaction to light, is far more difficult of description than 
the casual observer would expect. It is obviously necessary to have 
some standard method of expressing the color of the skin which is a 
compound of vascular distribution and blood content, and intrinsic 
(melanin) pigmentation before proceeding to describe a light reaction 
in accurate test terms. The interaction of exposure to light and ex- 
posure to temperature in modifying both the vascular and the pigment 
factor increases the complexity of this descriptive element in a uniform 
test, and it cannot be said that present knowledge suffices, without 
further study, for an accurate definition. 

Blum™ believes that the mere intensity of pigmentation in the 
brunette is hardly a trustworthy single index of susceptibility to ultra- 
violet radiation, notwithstanding the belief of competent investigators, 
including Miescher,” that pigment, especially in the negroid type, is an 
important element in their relative insusceptibility to the ultraviolet. 
A fair search of the literature has failed to identify any authoritative 
definition of blondeness versus brunetteness. MacKee* in the first 
edition of his pioneer text, in the days when unfiltered Roentgen ray 
forskin therapy was standardized by physiologic testing of the erythema 
dose on the human skin, could give no clearer definition of a proper 
subject than to specify that one “utilize a split pea sized area of skin 
on the flexor surface of the forearm of a female adolescent (preferably 
a blonde) for the experiment .... The reason for selecting a young 
fair skin and a flexor surface is because such skin is more sensitive than 
dark skin in the extensor surface of older individuals.” 

It would appear therefore that before we have an accurate measure 
of photodynamic effect suitable for comparisons, it will be necessary to 
develop beyond the present accuracy and availability, spectrophoto- 
metric apparatus for analysis of the color of the skin. Attempts have 
heen made to use “color wheels,” permitting comparator estimations 
of the color of a rotating disk with that of the skin, to the percentage 
analysis of the component colors in the disk (Rowntree and Brown”). 
Such instruments as the Macbeth illuminometer can with modifications 
measure the light reflected from the skin surface, but it is doubtful if 
these will satisfy the requirements. Published studies by Rogin and 
Sheard® describe an analysis of the color of the skin following irradia- 
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tion by ultraviolet rays, using spectrophotometric equipment developed 
by Sheard, but too complicated for extensive use, especially under 
clinical conditions. Such apparatus has, however, contributed materi- 
ally to the understanding of the “erythema” behavior of the skin as a 
physiologic reaction. It must be clear, therefore, that not only with 
respect to accurate statement of the composition of the light source 
concerned in photodynamic action, the whole subject of photodynamic 
effect requires a basic investigation of essential standards for test 
methods, including the response of the test tissue (skin) itself. 

The Local Cutaneous Reaction to Light. ‘The basic work in this field 
has been done by observers of radiologic erythema effect, including 
Miescher® and Sheard. Without going into the technical details of 
the methods used by the latter which should be studied in the original 
publications, many interesting sidelights appear concerning the control 
factors, including area of irradiation, posture and so forth, which should 
be studied by users of tests. From the first it was apparent in Rogin 
and Sheard’s® work that the reaction of the skin to light has a cyclical 
or crisis-like character under all of the wave lengths tested in Roentgen, 
ultraviolet and visible spectrum fields. The meaning of this cyclical 
reaction is not apparently as yet clear, but the associated pigment pro- 
duction and so on affects successive exposures and tests. Similar wave- 
like phenomena in erythema reactions have been identified in mustard 
oil dermatitis and are believed to exist in tuberculin reactions and so 
forth. Wide individual variations in the cyclical or crisis reaction are 
recognized, both as to degree, latent period and other elements. The 
rhythmic or wave-like response to ultraviolet light persists for weeks 
following a single exposure. The formation of pigment also follows a 
rhythmic course, apparently independent of the course of the erythema. 
While the effects of the light exposure are evidently to some extent upon 
the vascular bed of the skin as well as upon the epidermis and pigment- 
bearing cells the cyclical character of the reaction does not seem to be 
wholly explained by these considerations. Laurens®* has summarized 
some of the varied vascular effects of irradiation by sunlight. The 
curve of the first effect (hyperemia) indicates active arterial bloodflow. 
Later the curve shows the shift from oxyhemoglobin to reduced hemo- 
globin, indicating blood stagnation and decreasing local blood volume. 
An increase in melanin is indicated by depression of the violet end of the 
spectrum. The degeneration of melanin produces an allied pigment, 
melanoid, shown by a flattening of the curve near 400 m.u. It has been 
recently pointed out that sex hormones have a significance in tanning 
which may be a photography-like process of exposure and development, 
with the sex hormone acting to develop color-lacking material laid down 
in the skin by exposure. Individual variations in the degree of pig- 
mentary alterations during pregnancy may also be related to character- 
istic differences in the metabolism of the sex hormonal stearol. A film 
of sweat, containing dissolved or suspended substances, partially screens 
the skin against erythema-producing radiation. Many ef the substances 
for which protective claims are made are valueless. Rogin and Sheard® 
demonstrated the absorption effects of the known light sensitizer, oil of 
bergamot, pure and in alcoholic solution, in studying the effect of 
ultraviolet light. The erythema was definitely /eas! at the 5-hour inter- 
val after exposure in the surface treated with oil of bergamot, which 
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seems curiously out of keeping with the clinical belief that it acts as a 
photosensitizer. 

The now generally accepted concepts of the H substance mechanism 
of inflammatory and erythema response in the skin (T. Lewis) makes 
particularly interesting the question as to whether light sets free hista- 
mine-like substances in the skin. In Laurens’® review, citation is made 
of the fact that the unstable enzyme which converts histadine into 
histamine in animal tissues has been described, and evidence direct and 
indirect has been presented that ultraviolet irradiation increases the 
amount of H substance in skin and blood. Ultraviolet rays exert an 
inhibitory influence on the cutaneous reaction produced by intracuta- 
neously injected histamine in non-allergic subjects but increase the 
reaction in allergic subjects, due to their constitutionally lowered ability 
to elaborate histaminase. It is suggested that the nature of the tissue 
injury caused by radiant energy resembles the effect of coagulation 
necrosis by mercuric chloride, and is different from that produced by 
venoms and staphylococcal toxins. From an analysis of the erythema 
curve and the pharmacologic action of ultraviolet radiation, there seems 
little room for doubt that an active substance is liberated which is 
responsible for the erythema response as an indirect capillary reaction. 
Apart from the vasodilation which appears after a latent interval, the 
structural changes are limited almost entirely to the stratum mucosum. 
The erythemal response is due to the photochemical decomposition of 
some constituents of these cells with the liberation of active reaction 
products, which then diffuse to the region of the minute vessels of the 
subpapillary venous plexus of the corium and lead to vasodilation. The 
probable chemical nature of the photolyte is suggested by several inde- 
pendent lines of evidence. Consideration of its properties provides 
strong experimental support for its identification as a typical protein 
or a simple derivative. The hypothesis that the H colloid is to be 
identified with proteoses formed photochemically offers a possible 
explanation of a number of the observed phenomena of the action of 
ultraviolet irradiation. 

On the other hand, Laurens® states that observations on a case of 
urticaria solare, as cited, lead to the conclusion that neither histamine 
nor a readily diffusible H substance of low molecular weight is respon- 
sible for the skin response to ultraviolet irradiation. Attention should 
be drawn to the fact that there is in dermatologic conceptions at least 
a fundamental difference between the reactivity and excitation of reac- 
tion of the vascular structures of the skin, as contrasted with the epi- 
dermal structures. The epidermal dermatitic or inflammatory reac- 
tions partake more of the nature of a specific allergic etfect on the basal 
layer of the epidermis. For more elaborate treatment and résumé of 
existing knowledge of the mechanism of light action on the skin with 
special reference to histamine, reference should be had to Blum. 

What might be designated as grades of irritative response of the 
skin to the action of light is in need of further study both clinically and 
histologically. It is apparent that photosensitizers differ in the types of 
structures which they select (pigment, vessels, endothelium, Malpighian 
cells [basal cells] and so forth) in their photodynamic action. The rate 
at which reaction develops and the preponderance of certain elements 
(scaling versus erythema and vesiculation in different wave lengths and 


| 


GIS PROGRESS OF MEDICAL SCIENCE 


compositions of light from various sources, hot versus cold quartz lamps 
and so forth) indicate the need for much study, before interpreting the 
specific modes and zones of action of photogenic substances. The dis- 
cussion of carcinogenic effects in this connection is postponed to Part IT. 
Authorities such as Blum® are inclined to minimize the biologic selective 
action in human tissue of certain wave lengths for certain structures, 
but this conclusion would seem to be the result as much of insufficient 
investigation as anything else. All authorities agree that one general 
category may be distinguished from all others. This comprises a 
group of destructive effects produced by radiation shorter than about 
3300 A.U. From the high incidence of such effects a loose generaliza- 
tion may be made that such irradiation is, as a rule, destructive to 
living systems. It causes sunburn in man; and in other large animals 
produces effects varying from mild irritation to severe surface lesions. 
In some cases the effects of such radiation are stimulative rather than 
destructive, as with many destructive agents when acting in mild degree. 
The action spectra for bacteria, yeasts, dermatophytes, protozoa, bac- 
teriophage and so forth, resemble the absorption spectra of egg albumen 
serum and other protein substances. The maxima of the action curve 
differ, for example, however, as much as 200 A.U. for protein and for 
nucleic acid. Bactericidal and fungicidal rays have action spectra 
resembling the absorption spectra of nucleic acid while those producing 
artificial parthenogenesis of the echinoderm egg and inactivation of pin- 
worm eggs resemble the absorption spectra of protein. Sonne*! has 
suggested that a lipoid substance in the red blood cell determines the 
hemolysis under the characteristic action spectrum. Still further evi- 
dence, again minimized by Blum’s™ discussion, that the action spectra 
of different wave lengths may have markedly differing biologic effects 
is recognizable in Flint and MedAllister’s® study (quoted by Blum®) 
indicating that three distinct action spectra take part in the inhibition 
and promotion of germination of dormant lettuce seeds. In this study 
there is suggested the possibility that photogenic effects may include 
the neutralization of one substance by another substance developed at 
a slightly differing wave length, and thus the canceling out or “ antagon- 
ism” of one or another photogenic wave length of light by the action of 
another. The application of these considerations to the study of the 
skin is thus far practically ni/, but account should be taken of their — 
existence in estimating future trends and possibilities of investigation. 

From the varied and not too clearly defined statements of several 
summaries, it appears that probably the most important factor in the 
local reaction of the skin to light irradiation is the ability of various 
wave lengths to penetrate to certain depths and excite certain groups 
of cells in the epidermis and cutis. The ultraviolet rays necessary for 
the prevention or healing of rickets, and the production of erythema, 
are those below 3200 to 3130 A.U. Lamps whose ultraviolet output 
ranges around 2900 A.U. with additional bands around 2600 and 
2650 A.U. give only a fleeting erythema with a strong bactericidal effect. 
Coblentz and Stair’ concluded that maximal erythema production 
occurs at 2500 and even more intensely at 2950 A.U. with a minimum 
of erythema production at 2800 A.U. The erythema effect disappears 
entirely beyond 3300 A.U., and is almost zero at 3200 A.U. It should 
be realized therefore that the less circumscribed erythemas produced 
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by longer wave lengths than 3200 A.U. are heat effects apparently on the 
hlood-vessels, and not the specific or sunburn erythemas produced by 
rays that do not pass beyond the Malpighian layer and hence are 
expressive of indirect blood-vessel effects (via the H substance mechan- 
ism). Mayer®® states that erythema production occurs in the germinal 
layer or the corium under the shadow of the upper layers, and that 
absorption by the stratum corneum is so marked that it is practically 
impossible for irradiation between 2500 and 2000 A.U. and certainly 
of less than 2000 A.U. to reach the living layers of the skin and produce 
sunburn reaction. He further points out that sensitization with such 
substances as eosin and hematoporphyrin increases the effect of infra- 
red invisible rays which ordinarily are unable to produce destructive 
effects but merely cause dilation of superficial capillaries and increased 
bloodflow and exudation of lymph. The temporary “heat erythema” 
is not strictly local, in contrast to the delayed or true sunburn erythema 
which is limited sharply to the exposed area due to the local tissue 
changes of the nature of degeneration of the prickle cell layer which 
results in capillary stasis, diapedesis of leukocytes and other signs of 
inflammation to the degree of blistering. All these latter effects as 
above indicated are being more and more regarded as part of the Lewis 
H substance mechanism. The pigmentary changes on the other hand 
seem independent of the erythema to a considerable degree, since the 
pigment begins to appear before the erythema disappears and appar- 
ently depends on the intensity and duration of exposure. Blum* 
however, takes the view that the erythema and pigment-production 
mechanisms are identical, so far as action spectrum is concerned, and 
contests Frankenberger’s** suggestion that the sunburn spectrum is 
made up of two parts—erythema production corresponding to the 
absorption spectrum of histadine, and pigmentation to the absorption 
spectrum of alkaline tyrosin. Blum* explains pigmentation on the 
basis of cell injury and believes the effect can be equally obtained by 
other noxious factors such as heat, chemical or mechanical injury and 
so forth. None of the hypothetical considerations thus far available 
provides a completely satisfying explanation of the pigment response 
to irradiation. The understanding of some of the pigmentary effects 
of externally applied photosensitizers such as perfume (Berloque der- 
matitis) must therefore await a fuller comprehension of the light- 
pigment mechanism. 

The necrosis-producing effect of light is generally considered to be 
more a function of dosage than of wave length. It should be pointed 
out, however, in considering photogenic substances that in the reported 
cases of porphyria, quite extensive skin necrosis on exposure to light 
seems to be a rather characteristic reaction, and tends to indicate that 
the combination of light and certain photosensitizers has a necrotizing 
effect over and above that possible through light acting alone or upon 
unintoxicated tissue. 

The antibacterial effects of light are generally accepted as being 
exercised by wave lengths below 3300 A.U. reaching a maximum inten- 
sity between 2600 and 2700 A.U. It seems to be most commonly 
believed that the bactericidal effect is direct and part of the destructive 
action of light as such on the protoplasm or chemical structure of 
bacterial cells. That this view does not embrace the entire range of 
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possibilities is certainly suggested by the work of Stevens,” who in a 
series of carefully controlled experiments summarized by Krusen®! 
showed that bactericidal effects in the skin are mediated at least in 
part by peroxides developed from the oxidation of lipoid substances and 
oils in the skin. Krusen states that there is no reason to believe, as 
has been suggested by some, that the rays are absorbed by oils and 
later are liberated as such. This statement refers to experimental work 
done on liquid petrolatum. 

Laurens® in his recent summary cites the photodynamic action of 
dyes on antibodies. Dyes such as methylene blue, for example, destroy 
antipneumococcal serum in the presence of light. Neutralization of 
diphtheria toxin is inhibited after an exposure of mixed antitoxin and 
methylene blue to light. On the other hand, erythrosin and dizyanin-A 
sensitize bacteria to long-wave luminous energy and to the infra-red. 
Blum*® further suggests that substances such as porphyrins and lacto- 
flavin, present in small amounts in all living systems, may under intense 
light, develop important destructive or bactericidal action. Enzymes 
including peroxidase can be inactivated by short-wave lengths of light. 
The hemolytic effects of light are attributed to the presence of small 
amounts of protoporphyrin in red blood cells rather than to any known 
effect of light upon hemoglobin as such. 

It seems reasonable to include among the constitutional effects which 
may accompany the antibacterial action of light, injuries inflicted upon 
the body, either directly toxic or as allergic effects, by the decomposi- 
tion products of the bacteria which are destroyed by light. Clinic 
observation of light effects in susceptible subjects, particularly following 
sunburn in allergic individuals, suggests that the lymphadenopathy, 
muscle tenderness and occasionally joint symptoms produced following 
a sharp sunburn exposure may be in a sense “ vaccine”’ reaction follow- 
ing irritation of bacterial foci and destruction of organisms in such foci 
by bactericidal substances developed in the skin and passing from thence 
into the circulation following light exposures. Thus far such concep- 
tions are no more than theorization. 

A line of differentiation in light effects should be drawn between the 
toxic action of light and its allergic effects, or action as an allergen. 
This differentiation has been defined so far as possible by Stephan 
Epstein®? and Blum” in published correspondence. Using sulfanila- 
mide as a light sensitizer for the basis of the discussion, the contentions 
seem to resolve themselves into a matter of degree rather than of kind, 
in that they concern primarily excessive reactivity and to small amounts 
of the contributing agents, rather than a question of the actual existence 
or non-existence of such effects. Blum is inclined to oppose the intro- 
duction of terms other than “ photodynamic effects’ while Epstein, as 
a dermatologist and allergist, is inclined to rate the extreme grades of 
photodynamic effect as an expression of hypersensitivity, while allergy 
is, by the usual definition, “any specifically acquired alteration in the 
capacity of living tissue to react.” Epstein insists that while the 
primary sulfanilamide light sensitization response is not an example 
of photodynamic action, the secondary sulfanilamide response de- 
scribed in his paper on photoallergy and primary photosensitivity to 
sulfanilamide, does not meet the requirements of allergy definitions. 
Blum, in virtual agreement with Epstein, accepts the secondary 
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sulfanilamide response as allergic, but insists that photosensitivity 
induced by rose bengal, abnormal sensitivity to blue and violet light, 
photosensitivity resulting from sulfanilamide injections, and even some 
examples of the repeated injection of sulfanilamide on irradiation 
response in human beings, shall not be swept into the same allergic 
category indiscriminately without further study of their mechanisms. 

That there is a field of true allergic response to light is further sug- 
gested, though of course not completely established by the recent 
observations of Callaway and others’?! on the passive transfer of 
light sensitivity by the blood serum of the light-sensitive individual to 
normal subjects. Intradermal injection of Callaway’s patient’s blood 
serum into the skins of 3 normal individuals produced the equivalent 
of a Prausnitz-Kiistner reaction indicative or at least suggestive of a 
transfer of an antibody capable of participating in a true antigen-anti- 
body allergic reaction. The nature of the substance in the light-sensitive 
individual has not been identified. Large amounts of coproporphyrin I 
have, however, been identified in this subject’s stools. No general 
light-sensitizing effects have been observed in the individuals who 
volunteered for the Prausnitz-Kiistner experiment. 

That light sensitiveness may be involved in an infection-allergic or 
infection-susceptibility complex has been suggested by the observations 
of Stokes and Callaway™ on the general sensitizing effects of epidemic 
waves of intercurrent infection on dermatoses with an underlying 
allergic or infection-allergic complex. In addition to causing flares of 
processes in which a high degree of susceptibility to staphylococcus 
infection appeared, these authors cited 4 cases, 1 of them being the case 
used in Callaway’s experiment, in which pyogenic or upper respiratory 
tract infection apparently resulted in extreme and even protracted 
sensitiveness to light. A physician who tolerated without reaction 
repeated 18-minute exposure of the palms to an S-1 lamp at 5 inches 
developed on the third day following an attack of epidemic bronchitis, 
such light sensitiveness that a 3-minute exposure to the same lamp at 
the same distance produced a severe burn. The importance of these 
considerations for the light sensitive background in lupus erythematosus 
and other dermatologic conditions will be again mentioned in Part IT. 

Systemically Acting Contributors to Photodynamic Effects. In the 
previous discussion a number of individual observations classifiable 
under this heading have been noted, but a precise definition of the 
mechanisms has been impossible because of inadequate present. knowl- 
edge. Thus among toxic effects one might conceivably include the 
absorption of porphyrins developed in the metabolism of bacteria or 
produced at their focal sites of activity by the destructive action upon 
the respiratory pigment brought to them by the blood stream. Thus a 
group of organisms in a susceptible individual (susceptible for as yet 
unknown reasons) might cause a dental or an intestinal focal strain of 
organisms perhaps of the hemelytic type, to produce porphyrins or 
absorption which might, like uroporphyrin, be eliminated only or prin- 
cipally through the urine, or, like the coproporphyrins, through both 
urine and feces, with a marked preponderance via the feces. A mechan- 
ism of this sort is strongly suggested on purely hypothetical basis in 
the light-sensitization phenomena accompanying or accompanied by 
inarkedly pathogenic intestinal flora, particularly of the hemolytic 
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streptococcal and bacteroides types (Urbach**). Similarly, fungi of 
the monilia type in the intestinal tract of pellagrins have been credited 
with the ability to produce photosensitizing substances. The occa- 
sional or even frequent but not invariable excess of porphyrins in the 
excreta of such persons is not necessarily to be regarded as more than an 
indicator of the precise photodynamic mechanism involved. 

The influence of vitamins on photosensitizing or photodynamic 
mechanisms has been suggested at several points, including the possible 
action of vitamin C on skin pigmentation and the now well-known 
influence of the nicotinic acid constituent of the B complex on the 
behavior and elimination of porphyrins. It is not to be assumed that 
this interaction is necessarily direct, since as Harris“ and others have 
pointed out, the injury to the liver which makes it unable normally to 
utilize ordinary amounts of nicotinic acid available in the food; the 
injury to the gastro-intestinal digestive mechanisms which prevent the 
utilization of the B complex (achlorhydria and so forth) may all partici- 
pate in the relationship. Nonetheless it is clear that certain vitamins 
and vitamin constituents in their normal or in greatly increased amounts 
may be expected to influence the response of the body, and particularly 
of the skin to light. 

Joun H. Stokes, M.D. 


Herman Beerman, M.D. 
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O24 PROGRESS OF MEDICAL SCLENCE 


The Proceedings of the Physiological Society of Philadelphia, session of 
February 17, 1942, will appear in the May, 1942, issue of this Journal. 


Conservation of Scholarly Journals. 


The American Library Association has created a Committee on Aid to Libraries 
in War Areas, headed by John R. Russell, University of Rochester. The Com- 
mittee hopes that American scholars and scientists will be of considerable aid 
in the solution of one of these problems. 

The attempt to avoid a duplication of the World War difficulty in completing 
foreign institutional sets of American periodicals is now the concern of the 
Committee. 

Many sets of journals, broken by the financial inability of the institutions 
to renew subscriptions, as far as possible will be completed from periodicals 
being purchased by the Committee. Many more will have been broken through 
mail difficulties and loss of shipments, while still other sets will have disappeared 
in the destruction of libraries. The size of the eventual demand is impossible 
to estimate, but requests received by the Committee already give evidence that 
it will be enormous. 

With an imminent paper shortage attempts are being made to collect old 
periodicals for pulp. Fearing this possible reduction in the already limited 
supply of scholarly and scientific journals, the Committee hopes to enlist the 
coéperation of subscribers to this Journal in preventing the sacrifice of this type 
of material to the pulp demand. It is scarcely necessary to mention the appre- 
ciation of foreign institutions and scholars for this activity. 

The Committee hopes that readers of this Journal will aid it in meeting these 
problems. 

Questions concerning the project or concerning the value of particular periodi- 
cals to the project should be directed to Wayne M. Hartwell, Executive Assistant 
to the Committee on Aid to Libraries in War Areas, Rush Rhees Library, 
University of Rochester, Rochester, N. Y. 
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